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FOREWORD
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authors in January 1970.

This technical report has been reviewed and is approved.

H. F. JONES l
Chief, Lubrication Branch,
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ABSTRACT

Volume Ii of this report contains a compilation of the individual test data sheets for all tests reported in
Volume 1. The data sheets are presented in the order of test number.

This abstract is subject to special export controls and each transmittal to

foreign nationals may be made only with prior approval of the Fuel, Lubrication,

andc Hazads Division (APF), Air Force Aero Propaulsion Laboratory, Wright-
Patterson Air Force BSa, Ohio.
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TEST NO. 127-1. RESULTS 01: NONREFIUt'X OXIDATPON-CORROSION TEST ON 0-60-8 AT 38501

Vis, 1001 Vis Vis, Neut. No. Overhead Oil Loss, Orha S1mlL.

cs/10" "I Increase, ' c cs/210 01, mg KOH/g Wt, 8 t I Acidity, Vis.

Initial 16.12 4.2(0 0.18 -
16 hr 18.89 17.2 4.80 0.45 42-1
24 hr 21.74 34.9 5.34 0.59 63.0
40 hr 41.29 156 8.71 1.13 966
48 hr 79.03 390 14.29 1.67 101.3 60 1.14 9.66

Metal Specin Data Test Cell Data

Weight change. ing/cm2
: At +0.02 Sludge in oil; 200-mesh filter ,e

Ti +0.04 Centrifuge, vol 7, (a)
Ag +0 06
Strict +0.08 Tu',e deposits: below oil le-vel None

Cu -0.08 At and above oil level None
Mg +0-02

Metal discoloration, deposits, Test Conditions

Ti Brown Sample temperature, °F 3W5
Ag L Sample volume. ml 200
Steel Blue-green Ai! rate, liter/hr 130
CU L pink Condensat' return No
Mg No change

Ea) Insufficient ,amrple.

TEST NO. 127-2. RESULTS OF NONkI I L X OXIDATION CORROSION TLSi ON 0 60-18 AT 3851:

Vis, l0001: Vi. Vis. Neut. No.. Overhead Oil L.oss. OverLead Sam
ý%/ . inrese,1, C ) ()I.0", gt cidity, ý1i•,
•'sil00°' Intrea. +;• cs210°!" S KOH/g t tS;•gl/ csi IOO°F

Initial 12.13 3.17 0.1 m

16 hr 13.47 11.0 3.48 0.65 31 2
24 hr 13.72 13.1 3 52 0.72 46.5
40 hr 14.52 19.7 3.63 0.93 73.8
49 hr 15.19 25.2 3.6L I.10 8.0 50 2 33 11.21

Mital srew-men Data Iest (CAII Data

Weight change. mg/cm
2 : Al +0.22 Sludge in oil: 200-tnich filler None

Ti +0.22 ('Centrifut. ol 4.0
Ag +0.24
Steel +0.28 1 ube dcpoits. Belou o(I level I carbon
CU +0.22 At and Axve t-4l level L carbon
Mg +o.26

MIetal dtiolorjltison. deposits. Te~t Conditions
11l1l1 •,ting rVfI.hing: AI %,I -.arb•l m' "

Ti M vcarboun Snmple tempelalhle. 'I 315
AS N M carbon Sample volume. ml 200

Steel M I-arbon Air rate, liter, hi 130
CU M carbon ('ondensat return No
Mt %I carlon

L . .



TEST NO. 127-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-61-11 AT 385"1:

• Vis [Overhead Sample
, Vis. 10001' Vis Vis NeuL No., Overh%.ad Oil Loss,

cs/1009!" Intreat, ' ts/210Fl mg KOH/g Wt, g wt % Acidity,
mg KOH/g cs/i 00"I,

Initial 15.67 4.11 0.39
16 hr 17.38 10.9 4.47 0.91 35.2
24 hr 18.50 18.1 4.75 0.91 51.2
40 hr 22.93 46.3 5.70 0.91 78.7 1
48 a r 29,59 88.4 7.09 1.17 88.8 60 2.29 1098 ,

Metal Specimen Data 'Test Cell Data

Weigtli Change, mg/cm2 : Al +0.08 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol 17, Trace
Ag +0.02
Steel +0.47 Tube deposits: Below oil level L var
Cu +0.26 At and above oil level L var
Mg +0,12 _

Metal discoloration, deposits, Test Conditions
pitting, ox etching: Al L brown

Ti L green Sample temperature, 0 F 385
-4 Brown Sample volume, ml 200
Steel L green Air rate, iterthr I 30
CU L carbon Condensate return No
Mg L carbon

a

TEST NO 1274,4 WSUl T OF NONREFLUX OXIDATION-CORROSION TEST ON 0-62-3 AT 3851:
Overhead Sampl

Vis. IbOF Vij Vis, Neut. No., Overhead Oil Loss, Acidity, Vs
ci 1001" lacrease. ', cs/210'F m$ KOH/g Wt, 8 wt 17, AmgKO/g , 0

_-mg KOH/I C/1009

Initial 15.51 - 3.84 0.02
16 hr 1'.46 12.6 4.15 0.58 18.6
24 hi 18,95 22.2 4.40 0.67 12.5
40 hr 23.40 50.9 5.42 0.94 52?9
48hr 26,72 72.3 5.64 1.21 57.6 42 1.62 9.09

Metal Spetimcn Data Test Cell Data

weight change, mg/cm2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge. vol ': None
Ag 000
Steel +0.02 rube deposits: Below oil level L var
CU -0.18 At and above ail level t. var
Mg +004

Metal disclooation. deposits, Test Conditions
pitting, or etching: Al No change 1:

Ti Brown Sample temperature. Of: 3U
AS L yellow Sample volume, ml 200 t
Steel Blue Air rate, liter/hr 130
Cu Brown Condenate return No
Mg1 No choar

i
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'IlST NO. 127-5. RESULTS OF NONREFLUX OXIDATION-CORROS:(CN TEST ON 0-62-4 AT 385°F

1Vis, !000F Vis Vis, Neut. No., Overhead Oil Loss, Overhead Samle
csi 10091' Increase, '; cs/21 0'F mg KOH/g Wt, g wt % tyO

- - ______ _____________ ____________ MgKOH/g ca/100
01

Initial 15.01 3.93 0.11 -
16 hr 16.46 9.7 4.26 0.e4 34.2
24 hr 17.33 15.5 4.45 0.90 50.540 fit 21.78 45.1 5.43 1.26 81.1
48,hr 32.04 113 7.63 1.95 92.5 55 1,69 10.98

Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0.04 Sludge in oil: 200-mesh filter None

Ti +0.02 Centrifuge, vol % (a)

Ag +0.06
Steel +0.06 Tube deposits: Below oil level L var
Cu -0.02 At and above oil level L var
Mg 0.00

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L pink

Ti Tan Sample temperature, °F 385
Ag L pink Sample volume, ml 200
Steel Green Air rate, liter/hr 130
Cu Orange Condensate teturn No
*15 ýu chfange

(a) Insufficient sample.

TEST NO. 127-6. RESULTS O1 NONREI-LUX OXILDATION-('ORROSION TEST ON 0-62-6 AT 385OF

Vis, 10001. Vi% Vi%. 1 Neut. No.- Overhead Oil Loss, Overhead Samp
-s/ 100'1, Increase, cs/210°1 j mg KOH/g Wt, g wt Acidity. ViS,

mg KOH/g cs/100GF

Initial 17.79 4.70 0.24
16 hr 17.99 1.1 5.07 075 33.6
24 hr 21 -! 18.7 5.42 (.82 49.2
40 hr 26.2 1 47.3 6.49 1.25 78.3
48 hr 38.79 118 7.43 22.4 82.9 57 2,68 10.67

Metal Specimen Data Test Cell Data

%Weight change. mg/cm 2 : Al *(1,64 Sludge in oil: 200-me-h filter None
Ti +0.02 Centrifuge. vol Trace
Ag 0I 10
Steel +0.02 I utbe deposltl: Below oil level L var
C(u -0 25 At and above oil level L vat
Mg *0.10 I

Metal diwoloration, deposits. Test (onditions
pitting. or etching. Al No change

Ti Blue Sample temperature. °i. 185
Ag No change Sample Volume, ml 200
Simei L green Air sate. liter/hr 110
(u U etching ('ondenwte return No
Mg 1 ydluiaMr)_U'



I. TEST NO, 137-1, RESULTS OF NONREFLUX OXIDATION-CORROSION TFST ON 0-62-13 AT 385OF

"Vis, 100'F Vis Vis, Neut. No., Overhead Oil Loss, Aci d Sa
cs/100*F Increase, % cs/210 0 F mg KOH/g Wt, g wt % Ait V/s/

________ ________ _______ _______ I _______ ______ mug KOH/g cs/ I100*F

initial 16.00 - 4.24 0.25 -

16 hr 17.80 11.2 4.60 0.76 38.2
24 hr 19.24 20.2 4.94 t0.79 54.7
40 hr 25.36 58.5 6.25 1.10 83.8
48 hr 38.97 144 9.11 1.54 93.0 57 1.91 10.83

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 . Al 0.00 Sludge in oil: 200-mesh filter None
7 Ti +0.02 Centrifuge, vol % Trace

AS -0.02
Steel 0.00 Tube deposits: Below o. level L var
Cu -0.16 At and above oil level L var
Mg +0.04

Metal discoloration, deposits, Test Conditions
pltt:ig, or etching: Al No change

Ti L blue Sample temperature, 'F 385
A& Tan Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Gold Condensate return No
Mg L yellow

S~4

TEST NO. 137-2. ESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-62-16 AT 385OF

Via, 1000F Vis Via, Neut. No., Overhead Ol0 Loss, Overhead Sample

s/IO00F Increase, % cs!2100F mg KOH/g Wt. g wt % Acidty, Via,
_ _ KOH/s es/ I 00_F

Initial 16.64 - 4.45 0.22 -
16 hr 18..2 11.6 4.85 0,76 38.0
24 hr 20.31 20.6 5.18 0.82 53.9
40 hw 25.69 52.6 6.31 1.10 82.8
48 h1 28.58 69.7 6.11 13.96 94.8 57 1.37 10.60

Metal Specimen Data Test Coll Data

VWiew C684100 mxiamct Al 0.00 Sludge in oil: 200-mesh fltehr None
Ti +0.02 Centrifuge, vol % Trace
A# -0.02
Stowl +0.04 Tube deposits: Below oil level L vat
Cu -0.16 At and shove oil level L varMg +0.08

Metal du akaradlost.4 a.Teat Conditions
,:- tft or etchin: A] No elmW ..

TI L blue Spl tenlatUz, 'F 365

As L yeWlow Sample volume, ml 200
6"eel 11 Air rate, lute/lw 110
CIS GaW Coadenate etum No
us L yeiu4



'TEST NO. 137-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-63-8 AT 385 0 F

Vis, 100*F Vis Vis, Nent. No., Overhead Oil Loss, [ ve..l.a. O wSople
cs/100*1 Increase, % cs/210 0 F r KOH/g W1, g wt % csty, r- sS... mg KOH/g cs/l OO*F

Initial 13.77 - 3.50 0.15 -
16 hr 14.79 7.4 3.65 0.43 21.2
24 hy 15.14 9,9 3.72 0.51 30.4
40 hr 15.99 16.1 3.86 0.59 ýY.0I
48 hr 16.49 19.8 4.01 0.50 54.0 35 1.71 11.42

-ii-,_

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
't +40.04 Centrifuge, vol % 0.2

Ag -0.04
Steel -0.04 Tube deposits: Below oil level None
Cu -0.62 At and above oil level L ,At
Mg -0.12

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Tan Sample temperature, 'F 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr .130
Cu H pitting Condensate return No
Mg Gray

aa

TEST NO. 137-4. IZESULTS OF NWNREFLUX OXIDATION-CORROSION TEST ON 0-63-16 AT 3850F

Vis, 100'F Vis Vis, Neut. No., Overhead Oil Loss, Overhead SAm

cs!/ O0F Increast, 7( cs/2100 F mg KOH/g Wt, g wt % Ai1ltY, vKs,.
j _______________ mg KOH/g cs/ I00*F

Initial 16.47 - 4.34 0.29 -
16 hr 19.01 15.4 492 0.65 37.7
24 hr 21.30 29.3 5.36 0.65 54.3
40 hr 30.09 82.7 7.26 093 81.6
48 hr 44.47 170 10,24 1.1,' 89.A 56 1.75 9.90

Metal Specimeit Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 CentrifuSe, vol • Trace
Ag 0.00
Steel -0.02 Tube deposits: Below oil level I var
Cu -0.02 At and above oil level 1. vat
Mg +0.08

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Blue Sample temperature, OF 385
Ag No change Sample volume, ml 200
Steel Yellow Air rate, liter/hr 130
Cu L brown Condensate return No
Mg No change

I
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TEST NO. 137-5. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-64.18 AT 385°F

Via, 100*F Via Via, Neut. No., Overhead Oil Loss, Overhead Sample
cs/1009F Increase, % csaJ210F mg KOH/g Wt. S wt % Acidity, Vie,

mig KOH/g cs/100*F

Initial 16.84 - 4.29 0.11
16 hr 18.31 8.7 4.56 0.86 22.8
24h h 18.80 11.6 4.69 0.96 31.740 hz 20.20 20.0 4.96 1.45 47.9
48 hr 21.42 27.2 5.22 1.69 55.0 36 3.11 11.21

- --

Metal Specimen Data Test Cell Data

Weigt change, mgjcm 2 : Al 0.00 Sludge In oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.10 At and above oil level L var
Mg -0.02

Metal discoloration, deposits, Test Conditions
pitting. ot etching: Al Gray

Ti Blue Sample temperature, *F 385
AS No change Sample volume, ml 200
Steel Blue.green Air rate, liter/hr 130
Cu L brown Condensate return No
Mg Gray

-4 1 4

TEST NO. 143-1. RESULTS OF NONREFLUX OXJDATION-CORROSION TEST ON 0.61-11 AT 385OF

SOver sample
ViI, 1006F Via Via, Neut. No., Overhoad Oil Losw Acidity, Vis.

"ci/10(VF Increase% cs/210F ms KOHIg Wt. 8 wt% mg KOH/g cs/100F

i Itial 15.67 4.11 0.39 -

16 hr 17.34 1I a 4.50 0.87 38.0
24 hr 18.85 20,J 4.80 0.39 55.1
40 hr 24.34 55.3 5.99 0.89 82.0
48 hr 34.21 118 8.19 1.38 90.5 54 2.03 11.08

Metal Specimen Data Test Cell Data

WTIt clwi. ms/ero: Al +0.04 Sludge in oil: 200-meI filter None
T1 +0.06 Centrifuge. vol % Trace

As ÷0.24
Steel +0.02 Tube deposits: Below oil level L vat
Cu s-0.26 At atd above oil level L var

1111 40.12 _ _ _ _ _ _ _ _

Mediscoloration. depos, , Test Conditions
PItdq& of 81clemg Al L known

TI L Vine Sample temperature, F 383
AS 1t1w0 ,ample volume, ml 200
Stel Ono-Q.rod Air rata. iter/hr 130
CI L owmbeo Co nlensaste return No
-Brown

4i:•: , 6 --



TEST NO. 143-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-2-4 AT 3S5OF

Vis, 100°F Vis Vis, Neut. No,, Oveihead Oil Loss, Overii Cie
cs/l00°F Increase, % cs/210*F mg KOH/g W!, g wt % d es/100F

Initial 15.01 - 3.93 0.11 -
16 hr 16.48 9.8 4.24 0.88 34.9
24 hr 17.41 16.0 4.47 0.82 51.9
40 hr 21.73 44.8 4.52 0.99 84.1

A 48 hr 30.22 101 7.36 1.45 96.6 58 1.68 11.06

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : At +0.02 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % (a)
Ag +0.04
Steel +0.06 Tube deposit,: Below oil level L vat
Cu -0.04 At and above oil level L vat
Mg +0.02

Metal aiscoloration, deposits, Test Conditions
pitting, or etching: -Al Pink

Ti Pink Sample temperature, OF 385
Ag L pink Sample volume, ml 200
Steel Green Air rate, liter/hr 130
Cu Orange Condensate return No
Mg Tan

(a) Insufficient sample.

4

TEST NO. 143-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-62-6 AT 385OF

Overhead Sam -leVis, I00°F Vis Vis, Neut. No., Overhead Oil Loss, Acidity, Vis,
cs/ I00F Increase, % cs/2100 F mg KOH/g Wt, g wt % mg KOH/g cs/100F

Initial 17.79 - 4.70 0.24 -
16 hr 20.02 12.5 5.15 0.86 36.6
24 hr 21.89 23.0 5.57 0.84 53.5
40 hr 28.96 62.8 7.19 1.18 83.1
48 hr "40.68 129 9.59 1.78 93.0 58 2.02 11.01

Metal Specimen Data Test Cell Data

Weight change. mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % Trace
Ag +0.06
Steel 0.00 Tube deposits: Below oil level L vat
Cu -0.10 At and above oil level L vat
Mg +0.02 ____

Metal discoloration, deposits, To~t Conditions
pitting, or etching: Al L pink

Ti Purple Sample temperature, OF 385 5:
AS No change S&mpli volume, ml 200
Stecl Green Al..rato, liter/hr13
Cu L yellow Condensate return No
Mg L yellow

7i



TEST NO. 143-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-64-12 AT 385OF

Vis, 10001 Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sample
cL/IO 0 F Increase. 4 cs/210'F mg KOh/g Wt, g wt % Acidity. Vis.

mg KOHig cs/100*F

Initial 13.79 - 3.52 0.25 -
16 hr 14.71 6.7 3.70 0.88 16.0
24 hr 15.39 11.6 3.98 0.86 22.9
40 hr 15.95 15.7 4.04 1.11 35.5
48 hr 15.78 14.4 3.86 1.27 41.0 31 2.85 11.95

SMetal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.26 Sludge in oil: 200-mesh filter None
Ti +0.36 Centrifvge, vol % 1.6Ag +0.24

Steel +0.28 Tube deposits: Below oil level L carbon
Cu -0.16 At and above oil level L carbonMg +0.30

Metal discoloration, deposits, Test Conditions
pitting, or etching: Ai L carbon

Ti L carbon Sample temperature, *F 385
Ag L carbon SamFle volume, ml 200
Steel L carbon Air rate, liter/hr 130
Cu M carbon Condensate return No
Mg L carbon

ill

TEST NO. 143-6. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST GN 0-64-2 AT 385°'F

Vis, I40*F Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sail le-Acidilty, is,
- cs/I00 F Increase, % cs/210*F mg KOH/g Wt, g wt ' '!s/100nmg KOH/g cs/ I O0°F

Initial 27.50 - 5.08 0.07 -
16h z 29.54 7.4 5.35 0.19 4.5
24 hr 30.64 11.4 5.45 0.25 6.1
40 hu 31.48 14.5 5.61 0.33 8.9
U 48h, 32.65 18.7 5.72 0.38 10.1 15 3.33 21.54

Metal Specimen Data Test Cell Data

Weight Change, I•W/Cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
TI 0.00 Centrifuge, vol % NoneA +0.06
Steel +0.04 Tube deposits: Below oil level NonelCu -0.10 At and above oil level None -

i M8 +0.02 ...

Metal dlscoloration, deposits, Test Conditions
pitting. or etchidi": Al No changeTi Tan Satmple temperature, *F 385

ASl L yellow Sample volume, ml 200
Steel Bue Air rate, lIter/hr 130
Cd Purple Condensate retuin No

Mg No chane
tAn
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TEST NO. 149-1. RESULTS OF NONAEFLUX OXIDATION-CORROSION TEST ON 0.64-21 AT 425OF

Vis, I00rF Vis Vis, Neut. No., Overhead Of Loss
cCs/100F Increase, % csj210*F mg KOH/J Wt, g wt % Acidity, Vis,mg KOH/S cs/10°

Initial 15.56 - 3.55 b.07
18 hr 21.23 36.4 4.32 3.93 42.3 24 14.23 13.86

a Metal Specimen Data Test Cell Data

Weight change, mg/cm Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag +0.02
Steel .+0.02 Tube deposits: Below oil level None
S.S. +0°06 At and above oil level None

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L tan Sample temperature,*F 425
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
S.S. L brown Condensate return No

TEST NO. 149-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-64-22 AT 425°F

Vis, IO0F Vis Vis, Neut. No., Overhead Oil Loss,
cs/100°F Increase, % cs/210*F mg KOH/g Wt, g wt % Acd ity, CV20, ]

Initial 18.28 - 4.09 0. i7
18 hr 19.46 6.5 4.28 0.57 38.9 22 6.09 14.87

SMetal Specimen Data Test Cell Data

We'ght change, mg/cm2 : A] 0.00 Sludge in oil: 200-mesh filter None
Ti +0.G4 Centrifuge, vol % None
Ag -0.04
Steel +0.04 Tube deposits: Below oil level Non-
-S.S. +0.08 At and above oil level None

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Tj Tan Sample temperature,0 F 425
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
S.S. Tan Condensate return No

TEST NO. 150-I. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-64-21 AT 45 0OF

SVis, 1000F Vis Via, Neut. No., Overhead Oil Loss, Overhead Sample
cs/100*E Increase, % cs/210OF mg KOH/g Wt, g wt % Ac K /sY

Initial 15.56 - 3.55 0.07
18 hr 806.7 5080 44.48 15.10 119.4 68 68.6 10.36

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None.
Ag -0.12
Steel +0.02 Tube deposits: Below oil level None

L S.S. +0.02 At and above oil level None

[- Metal discoloration, deposits, Test Conditions
pitting, or etching: At No change

Ti L tan Sample temperature,.'i 450
Ag L yellow Sample volume, ml 200
Steel Blue-green Air rate, fiter/hi 130
S.S. L brown Condensate return No

IIIII9
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TEST NO. 150-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TESTr ON 0-64-22 AT 45OUF

Vis, 1W0°F Vis Vis, Neut. No,, Overhead Oi0 Loss, Overhead Saai•_le
cs/ I00F Increase,%. tCs/2109F rng KOH/g Wt. I wt 1% VAciii.i

I mg KOH/S es/ I 0*F
Initial 18.28 - 4.09 0.17 m H
18hr 244.0 1235 20.46 9.99 112.9 65 61.3 10.84

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None :f
Ti 0.00 Centrifuge, vol % None
As 0.00
Steel +0.08 Tube deposits: Below oil level None
S.S. +0.02 At and above oil level None

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al Nc change

Ti L tan Sample temperature,0 F 450
Ag Brown Sample volume, ml 200
Steel Blue-gpen Air rate, lite-1hr 130
S.S. Tan Condensate return No

TEST NO. 163-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-62-3 AT 385 0 F

Via, 100PF Vis Via, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt%

I 15.5 1 -. 3.84 0.02
,1hr 17.61 13.5 4.18 0.58

,'r 19.15 24,0 4.45 0.63
, 23.57 51.9 5.14 0.91

hs 26.83 73.0 5.65 1.12 43

Me'A1 Specimen Data Test Cell Data

Weight change, mg/cm : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag +0.02
Steel +0.04 Tube deposits: Below oil level None
Cu -0.14 At and above oil level L var
hMg +0.04

Metal discoloration, deposits, Test Cond:tions
pitting, or etching: Al L yellow

Ti Brown Sample temperatu"e, OF 385
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Blue-brown Condensate return Yes
Mg L yellow

10
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TEST NO. 163-2. RESULTS OF REFLUX OXIDATION -CORROSION TEST ON 0.624 AT 3850 F

Vim, 100"F Vi Vis, Neut. No., Oil Loss,
cs/10OF increase, % cs/210OF mg KOH/1 wt%

Initial 17,79 4.70 0.24
16 hr 19.65 10.5 5.03 0.7924 hr 21.26 19.5 5.43 0.82

40 hr 26.77 50.5 6.63 1.13S48 hr 26.53 49.1 5.91 10.78 54
Metal Specimen Data Test Cell Data

2Weight change, mg/cmr Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % TraceSAg 0.00

Steel +0.02 Tube deposits: Below oil level L var
Cu -0.20 At and above oil level L var
Mg +0.04

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Blue-green Sample temperature, °F 385
Ag L yellow Sample volume, ml 200
Steel Peacock Air rate, liter/hr 130
Cu Yellow-orange Condensate return Yes
Mg L yellow

TEST NO. 163-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 062-16 AT 385°F

Vis, I00°F Vi, Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210"F mg KOH/g wt %

Initial 16.84 4.45 0.22
16 hr 18.54 10.1 4.78 0.80
24 hr 19.83 17.8 5.07 0.81
40 hr 23.89 41.9 6.01 1.20
48 hr 35.35 110 6.94 21.9 57

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifage, vol % Trace
Ag -0.10
Steel +0.02 Tube deposits Below oil level L var
Cu -0.59 At and above oil level L var
Mg +0.04

Metal discoloration, deposits, Test Conditions
pitting, or etching, Al L blue

Ti Blue-green Sample temperature. 0 F 385
Ag No change Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu M pitting Condensate return YesMg L yellow

II
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TEST NO, 163-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-63-16 AT 385OF

Vis, 100F Vis Vis, Neut. No., Oil Loss,
cs/1000F Increase, % cs/210FF mg KOH/g wt%

Initial 16.47 - 4.34 0.2916 hr 18.65 13.2 4.80 0.62

24 hr 20.73 25.9 5.24 0.6740 ht 28.84 75.1I 6.98 0.84
48 hr 41.65 i153 9.67 I. ! 7 55

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % Trance
Ag -0.02
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.04 At and above oil level L var
Mg +0.02

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Blue-red Sample temperature, 'F 385
Ag No change Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 130SCu L brown Condensate return Yesi M S No change

TEST NO. 164-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-624 AT 3850 F

Vis, I00°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210*F mg KOH/g wt%

Initial 15.01 - 3.93 0.39
16 hr 16.43 9.5 4.24 0.86
24 hr 17.29 15.2 4.37 0.86
40 hr 20.80 38.6 5.23 0.91
48 hr 26.93 79.4 6.56 1.14 54

Metal Specimen Data Trest Cell Data

Weight change, mg/cm2 : Al +0.04 Sludge in oil: 200-me'h filter None
Ti 0.00 Centrifuge, vol % Trace
Ag +0.02
Steel 0.00 Tube deposits: Below oil level M var
Cu -0.04 At and above oil level L carbon
Mg +0.04 _

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yelow

TI L brown Sample temperature, °F 385
Ag L yellow Sample volume, ml 200
Steel Green-blue Air raft, liter/hr 130
Cu Brown Condensate return Yes
Mg L yellow

ji 12
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TEST NO. 164-2. RESULTS OF REFLUX OXIDATION.•CORROSION TEST ON 04624 AT 385°F

Vis, I00PF V',ý Vis, Neut. No., Oil Los,
cs1100_F Increase, % cs/2_!0F ms KOHIg wt%

Initial 17.79 4.70 0.24
16 hr 19.74 11.0 5.10 0.87
24 24hr 21.36 20.1 5.46 0.88
40 hr 27.25 53.2 6.77 1.0948 hr 28.11 58.0 6.56 5.01 54

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits- Below oil level None
Cu -0.12 At and above oil level L carbon
Mg +0.04

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L red-blue Sample temperature, *F 385
Ag L yellow Sample volume, ml 200
Steel Blue Ai rate, liter/hr 130
Cu Yellow-brown Condensate return Yes
Mg L yellow-green

rI

TEST NO. 164-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-2 AT 385OF

Vis, 100'F Vis Vis,,• Neut. No., Oil Loss,
cs/100°F Increase, % cq/210 0 F mg KOH/g wt%

Initial 27.50 5.08 0.07
16 hr 29.92 8.8 5.36 0.21
24 hr 30.72 11.7 5.45 0.24
40 hr 31.85 15.8 5.6g 0.30
48 hr 32.59 18.5 5.70 0.31 16

Metal Specimen Data lest Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh f1lter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel -0.04 Tube deposits: Below oil level None
Cu -0.06 At and above oil level None
Md 0.00

Metal discoloration, deposits, Test Conditions
pitting, or etching: AN No change

Ti C tap Sample temperature, *F 385
A& L yellow Sample volume. ml 200
Steel Blue Air rate, liter/hr 130
Cu Purple Condensate return Yes
M# No chane

13
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TEST NO. 165-1. RESULTS O: NONREFLUX OXIDATION.CORROSION TEST ON 0-62-6 AT 38501F

Vis. 1,00.F Vis Vis. Neut No., Overhead Oil Loss, Overhead Sample

cas/ltOOu Increase, % c%/210nf m$ KOH/g Wt, g wt % ' Acidity, Vis,
I I mg KOH/g esl001.

Initial 17.79 4.7(0 0.24
16 hr 19.97 12.3 5.1 Is 0.74 37.0
24 hr 21.76 22.3 5.58 0.79 S4.0
40fr 2928 64.6 . 7.9 119 840
48 ,;r 38.89 119 9.12 2.06 94.0 57 2.41 10.94

Metal Specimen Data Test Ccll Data

Weight change. mg/cm 2 : AJ +0.04 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol '1 Trace

SAg +0.06
S too 1 0.00 TubL deposits: Below oil level L var
C(u -014 At and above oil level 4. vat

___Mg -0.04

Metal discoloration, depoit%, Test Conditinns
pitting, or etching: Al L purple

Ti Dark purple Sample temperlture, *F 385
Ag Tan Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu Yellow-green Condensate return No

mtg L yellow-green

i
IA

TEST NO. 166-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0.62.3 AT 385°F

Vis, 1000 F Vis Vis, Neut. No., Oil Loss,
cs/100F Increase, % cs/2100 F mg KOH/g wt

Initial 15.51 - 3.84 0.02
16 hr 17.54 13.1 4.16 0.53
24 hr 18.91 21.9 4.32 0.65
40 fhr 23.26 50.0 5.10 0.91
S48fhr 26.15 68.6 5.59 1.0l 43

Metal Specimen Data Test Cell Data

Weight change. mg/cm7: Al +0.10 Sludge in oil: 200-mesh filter None
Ti +0.10 Centrifuge. vol % Trace
"At 0.00
Steel +0.02 Tube depolits: Below oil level None
CA 0.00 %t and above oil level None

Metal discoloration, deposts, Test Conditions
pitting. or etc"n8: At L brown

Ti Brown Sample temperature, °F 385
Ag Yellow Sample volume. ml 200
Steow Blue Air rate. Ilter••r 130
Cu Purpl Condensate return Yes
MI L yellow

14
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TEST NO. 167-1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON 0.64-26 AT 38501:

Via, IO 0 F Vis Via, Neut. No., Oil LOU.
cs/1000 F Increae, % cs/21G'F mg KOHIg wt %

Initial 12.77 - 3.10 0.33
16 hr 16.38 28.3 3.63 0.26
24 hr 18 28 43.1 3.90 0.26
40 hr 22.76 78.2 4.47 0.34

48 hr 26.32 106 4.92 0.47 52

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.06 Sludge in oil: 200-aeesi filter NO
Ti 0.00 centrmwage Vol % Trace
Ag -0.02Steel -0.04 Tube deposits: Below Oil level Notne
Cu -0.35 At and above OR levl None
Mg +0.06

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al L yellow

Ti L tan Sample temperatre, 0 F 385
Ag L yellow Sasple volume. ml 200
Steel Yellow-brown Air rate, iteri/hr I 30
Cu L pitting Condensate return Yes
Mg Yellow

iii

TEsT NO. 168- t RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-4-26AT 38$F

f Via. IO0F Vis Via. Neut, No., Overhead Oil Loss. O,-t---
cs/I00'F" Increase. % cs/20I°F mg KOH/g Wt. g wt Acidity, V;

Initial 12.77 - 3,10 0.33 --
16 hr 16.33 27.9 3.62 0.24 49.6

24 hr 11.21 42.6 3.88 n.29 65.7
40 hr 22.74 78.1 4.49 0.36 86.7
48 hr 26.70 109 4.97 0.41 92.3 54 1.37 9.39

Normal -lectro-

Metal Specimen Data Cleaning cleaning Tedt Cell Data

Weight change, mg/cm7: A) 0.00 -0.06 Sludil in oil: 200-mesh filter None
Ti 0.00 -0.02 Centrifue, vol % Timee
Ag -0,06 -0.06
Steel 0.00 -0.02 Tube depouts: Below oil level L va
Ca -0.28 -036 At and above oalevel None
Mg +0.20 10.06

Metal discoloration, deposits, Test Conditions
pittnug, of Vtchin•: Al L yellow

Ti L tan Sample ,emperature ,F 385
Ag L yellow Sunpi Volunw. an 200
Steel Brown-yellow Air rate, literiul 130
Cu Brown Coadm-nte return NO
MS Yellow

15
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TEST NO. 181-1. RESULTS Ot NONREI.LUX OXIDATION-CORROSION TEST ON 0465-14 AT 385FI

Vis, I 00°1 Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sample
cs/l 00I F Increase, s cs/210°F mg KOH/g Wt, g wt % Acidity, Vis,

______mg KOH/g cs/lO0O12

liitial 17.71 -4.67 
0.24 -

16 hr 19.57 10.5 5.08 0.70 39.1
24 hr 21.41 20.9 5.47 0.88 56.8
40he 23.07 30.3 5.29 10.12 88.2 1
48 hr 119.9 577 16.04 28.9 101.7 60 5.55 10.64

Metal Specimen Data 
Test Cell Data

Weight ch"ne, rgiCM2 : At -0.18 Sludge in oil: 200-mesh filter None

Ti -0.12 Centrifuge, vol % (a)
AS -0.08
Steel +0.02 Tube deposits: Below oil level M var
Cu -0.10 At and above oil level M varMg -0.16

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No chanp

Ti Blueeen Sample ternmpratre, OF 385
Ag L yellow Sample volume, ml 200
Steel Peacocic Air rate, liter/hr 130
Cu L trno Condensate return No
Mg L ptftng

TIM NO. 181-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-14 AT 385OF

Vi., IO0 *F Vis Vis, Neut. No., Oil Loss.
cs/lOWF lmacte,. % cs/2100 F mg KOH/g wt %

Initial 17.71 - 4.67 0.24
16 hi 19.40 9.5 5.01 0.66
24•r W. 20.81 17.9 5.36 0.84
40 hr 23.05 30.2 5.15 13.19
48 hr 97.93 452 14.01 30.7 58

Metal Speckma Data Test Ceii Data

Weight chaqe, mswan,: Al -0.10 Sludre in oil: 200-mesh filter None
Ti -0.01 CEntuifule,ve% (a)
Ag -0.04
Steel 40.02 Tube deposits: Below oil level hi vat
Cu -0.04 At and above oil level M varMs 0.00

Metal dhscoltion, deposit-. Test ('ondittons
piting, Of ething: Al No c•...

ri D Sample tempersture, OF 38s
AS L yellow Sample volume. ml V0
Steel Peaiock Air rate, Ulter/br 130
Cu L brown Condensate return Yes
Mf Lbrew

(a) In~atfacseat smk.

l1
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TIST NO. 1113-I. RIISULTS O01 NONRI. I LUX OXIDA'ION.('ORROSION T"STON 0-63-5- AT 385"I-

Vis. 10001 Vi% Vis, Neut. No.. Overhead Oil Los-, Ovo'hed isn
cs/ 100,: Increas. ';; cs/ I (lw1 tg KOltg Wt, g Acidity, Vih,mS KOH/g cs/I01

Initial 17 55 4.61 g0.2K1

Ib hr 19.68 12.1 5.3"6 0.72 38.6

24 hr 21.59 23.0 5.50 0.81 55.2
40I lit 29. 19 66-3 7. I0( 1.23 83.(0
48 hr 43.59 148 10.06 1.85 92.2 59 1.87 0.91

Metal Specimen Data Test ('ell Data

%Weight change, mg/cm2: Al 0.00 Sludge in oil: 200-mesh filter None

Ti +0.02 Centrifug.., vol % None
Ag 0.(1(_
Steel 0.00 Tube deposits: 3elow oil level H var
Cu -0.12 At and above oil level H vat
Mg 0.00(

Metal discoloration. deposits, Test Conditions

pitting, or etching: At L vellosw
Ti Brown Sample temperature, 01,. 385
Ag L yellows Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Brown & green Condensate return No
Mg Yellow

' = i

TEST NO. 183-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-18 AT 38501:

Vis. VAPO0F Vis Vis. Neut. No., Oil Loss,

cs/100°F lacrease, T cs/210° F mg KOH/g w1 'Z

l1tLal 17.55 4.61 0.21

16 hr 19.31 10.0 4.96 0.72

24 hr 20.92 19.2 5.33 0.79
40 hr 27.67 57.7 6.79 1.10
48 hr 40.21 129 9.40 1,68 54

Metal Specimen Data Test Cell Data

Weight change, mg/cm
2

: Al 0.00 Sludge in oil: 200-r.,esh filter None
Ti 0.00 Centrifuge, vol '• None
Ag -0.02
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.08 At and above oil level L vax

Mg +0.10

Metal discoloration, deposits., Test Conditiom
paoting. or etching: Al L yellow

Ti Brown Sample temperature, "F 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu L green & yellow Condensate return Yes
%Ig Yellow

17



TEST NO. 183-3. RESULTS OF ONREFLUX OXIDATION-CORROSION TEST ON 0465-19 AT 385OF

Vis, 100*F Vis Vill Neut. No. Overhead 00l Loss, Overhiesd Sample
cs/100*F Increase. 14 cs/2l0'*F mg KOH/g W1, 8 wt % in O/ sIW

Initial 17.72 -4.67 0.25 -
16 hr 17.49 -1.3 4.15 I 0.57 37.7
24hr 19.19 +8.3 4.44 0.72 52.3
40Ohr 24.38 +37.6 5.29 I 1.02 72.2
48 hr 28.15 +58.9 5.85 1.29 76.3 45 1.68 9.18

- - -~ ,Metal Specimen Data Test Coll Data

Weight chsange, mg/cm 2. Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, Vol % None
Ag -0.04
Steel 0.00 Tube deposits: Below oil level None
CU -0.18 At and above oil level L var
Mg 0.00_________________ ___

* I Metal discolorvation, deposits, Test Conditionspitnor etching: Al L yellow
Ti Brown Sample tempetature, OF 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate. liter/hr 130

Mg No change

TEST NO. 1834. RESULTS OF REFLITX OXIDATION-CORROSION TEST ON 0465-19 AT 31,50F

Vis, 1000F Vis Vis, Neut. No., Gil Loss,
cs/100*F Increase, % cs/2100 F mg KOH/g wt %

Initial 17.72 -4.67 0.25
16Asr 19.09 7.7 4.91 0.71
24 hr 20.45 15.4 5.25 0.8240 hr 25.52 44.0 6.32 1.08
49 hr 26.21 47.9 5.82 10.49

Metal pecimen cata Test Cell Data

Weight chainge, mg/cm2: At 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None 7
Ag -0.02
Steel 0.00 Tube deposits: Below oil level L. var
Cu -0.12 A* and above oil level L var
Mg +0.08 ________________

Metal ttiscoloration. deposits, Teet Conditions
pitting, or etching: Al L yellow

AS L yellow Sample volume, ml 200
steel Blue Air rate, liter/hi 130
CU L green & yellow Condensate return Yes
Mg Yellow

18
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TEST NO. 183-5. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-6S-21 AT 3,8S'F
- - , - -

Vis, 1000 F Via Vi. Neut. No., Overhead Oil Loss, Ovahad Sams
cs/l000 F Increase, % cs/210F mg KO/g Wt.g wt% Acidity, Vis,

mmg KOH/l c4/1000 F

Initial 15.11 - 3,76 0.07 -
16 hr 17.34 14.8 4.13 0.63 35.2
24 hr 18.92 25.2 4.39 0.73 48.9
40 hi 23.48 55.4 5.13 0.96 68.5
48 hr 26.54 75.6 5.62 1.25 73.1 45 1.82 9.12

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag -0.04
Steel 0.00 Tube deposits: Below oil level NoneCu -0.16 At and above oil level L var
Mg -0,04

Metal discoloration, deposits, Teat Conditions
pitting. or etching- Al L yellow

Ti Brown Sample temperature, OF 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Brown & green Condensate return No
Mg No change

TEST NO. 183-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-21 AT 3850 F

Vis, 1000F Vd Vis, Neut. No., Oil Loss,
csjlIo Increase, % cs/210OF mg KOH/g wt%

Initial 15.11 - 3.76 0.07
16 hr 19.08 26.3 4.93 0.76
24 hr 20.36 34.7 5.22 0.82
40 hr 24.48 62.0 6.06 1.21
48 hr 41.36 174 7.61 26.4 54

I

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag -0.06
Steel 0.00 Tube deposits. Below oil level H var
Cu -0.27 At and above oil level H var
Mg -0.73

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Brown & blue Sample temperature, OF 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Orange Condensate return Yes
Mg Yellow & pitted
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TEST NO. 188-1. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 044-25 AT 4250 F

Vis, 10O'F Vis Vis, Neut. No., Overhead Oil Loss, Oviheadt S in,
csý'100F Increase, % a'210OF mg KOH/g Wt, S wt % Acidity, Vis,

mg KOH/8 cs/! I 0OF

Indital 28.76 - 5.36 0.00 1 1
is hr 33.21 15.5 5,87 1.05 17.4 I 1 6.81 19.57
Metal Specimen Data Test Cell Data

Weight chanle, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None.
Ti 0.00 Centrifuge, vol % NomeSIAS +0.02

Steel +0.04 Tube deposits: Below oil level None
S.S. -0.02 At and above oil level None

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Tan Sample temperatuse,6F 425
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130S.S. Tan Condensate return No

TEST NO. 188-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-15 AT 4250 FI~Overhead 3aopie

Vis, 100PF Vis Via, Neut. No., Overhead Oil Loss, AOverte, &LVie
/l25100F Increa, % cs/21O0F mg KOH/S Wt, g wt % Ajt Viz.F

Initial 27.20 - 5.04 0.02

18 hr 32.32 18.8 5.'9 0.81 20.1 17 6.15 21.34

Metal Spedim Data Test Cell Data

SWeiht change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
AS -0.02
Sýiel 0.00 Tube deposits: Below oil level None
S.S. -0.04 At and above oil I-,vel None

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Tan Sample temperature,*F 425
AS L yellow Sample volume, ml 200
Steel Blue Air rate, lIter/hr 130
S.S. L brown Condensate return No

TEST NO. 188-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-16 AT 425OF
I- -i-i-i-I---

Via, i.u0F Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sample
cs/100 0F Increase, % cs/210eF ms KOH/jp Wt, g wt % mg KOH/g cs/1000 F

initial 26.69 - 5.13 0.20
18 hr 59.32 !22 8.35 6.80 30.9 20 83.1 11.17

Metal Sp~ecimen Data Test Cell Data

Weight change, mg/cm2 : A] -0.02 S.dgp m oil: 200-mesh filter None
Ti 0.00 Centtfuge. vol % None
AS -0.10

Steel 0.00 Tube deposits: Below oil level None
S.S. 0.00 At and above oil level None

Metal discoloration, deposits, Test Conditions
pitting, or etrhing: A] No change

Ti Tan Sample temperature,*F 425
As L yellow Sample volume. ml 200
Steel lueAir rate, lter/hr 130r S.S. L brown Condensate return No
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TEST N . 189-1 RESULTa OF NONREFLUX OXIDATION-CORROtIJON TEST ON 0-64-25 AT 450F

Via, I00F Vb Vis, Neut. No., Overhead Oil Lous, , Owehed Sean
cs/100F Increase, % co/210°F mg KOH/8 Wt, u wt % . KOHMO - UOI I

Initial 28.76 - 5.36 0.00 I
18 h 805.2 2700 42.81 8.38 83.5 SO 12 9.45

Metal Specimen Data Test CeC Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol % None
AS -0.24
Steel +0.08 Tube deposits: Below ail level None
S.S. -0.06 At and above ol level None

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L tan Sample temperature,*F 450
AS L yellow Sample volume, ml 200
Stel Brown Air rate, liter/hr 130
S.S. Tan-green Condensate return No

TEST NO. 189-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-15 AT 45OF
Ovrha Samaple

Vis, IO0PF Vis Vis, Neut. No., Overhead Oil Loss,1 Ove, Sap
cs/100VF Increase, % cs/210°F mg KOH/g Wt, w % mg KOH/g cs/O00I

Initial 2720 - 5.04 0.02
18 hr 223.6 722 18.82 8.80 63.0 38 90.6 11.78

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : A] 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag -0.12
Steel +0.02 Tube deposits: Below oil level None
S.S. 0.00 At and above oil level None

Metal discoloration, deposits, Test Conditions
pitting, or etching: ,Al No change'Ti Tan Sample tempweftte,*F 450

AS L tan Sample ,'olume, ml 200
Steel Blue Air rate, liter/hr 130
S.S. L yellow Condensate ratum No
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TEST NO. 191-1. RESULTS OF REFLUX OXIDATION-CORROSiON TEST ON 0-65-23 AT 38501.

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/1 OOF Increase, % cs/2101. mg KOH/g wt '7X

Initial 12.62 - 3.15 0.20
16 hr 17.02 34.9 3.85 0.32
24 hr 20.18 59.9 4.28 0.56
40 hr 27.72 120 5.25 0.85
48 hr 31 24 148 5.70 0.86 50

Metal Specunen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.04 At and above oil level None
Mg +0.02 p

Metal dituoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L tan Sample temperature, 'F 385
Ag L yellow Sample volume, ml 200
Steel Peacock Air late, liter/hr 130
C-1 Orange Condensate return Yes
N.g No change

TEST NO. 191-3. RESULTS OF NONREFLUX dXIDATION-CORROSION TEST ON 0-65-23 AT 3851-

Vis, I-30°F Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sale
cs/100°F Increase, ',7 cs/2l0F mg KOH!g Wt, g wt 11 Aciditmg eis,

Initial 12.62 o 3.15 0.20 -
16 hr 17.34 37.4 3.87 0.3- 53.0
24 hr 20.50 62.4 4.31 0R56 68.5
40 hr 27,44 117 5.21 0.81 79.4
48 hr 30.46 141 5.57 0.84 80.1 52 1.13 7.90

Metal Specimen Data Test Cell Data

Weight change. mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol 14 Trace
Ag 0.00
Steel 0.00 Tube deposits; Below oil level None
CU -0.02 At and above oil level None
Mg 0.00

SMetal discoloration. deposits, Test Conditions
pitting. or etching: Al No change

Ti L tan Sample temperature, 'l1 385
Ag L yellow Simple volume, ml 200 i
Steel Peacock Air rate. liter/hr 130
"('u Orange Condensate return No
Mg No change



TEST NO. 192-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-31 AT 385eF

Vis, 100'F Vis Vis, Neat. No., OilOS,
cs/ 0 *1F Increase, % cso21O0 F ms KOH/g wt%

Initi~l 13.40 - 3.23 0.08
16 hr 15.31 14.3 3.53 0.22
24 hr 16.36 22.1 3.68 0.36
40 hr 19.06 42.2 4,07 0.61
48 hr 21.12 b 7.6 4.35 1 0.65 44

Metal Specimen Data Test Cell Data

"Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu +0.02 At and above oil level None
Mg +0.04

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No chp ..e

Ti L browrt Sample temperature, 'F 385
Ag I. yellow Sample volume, ml 200
Steel Blue-brown Air rate, liter/hr 130
Cu Orange Condensate return Yes
Mg L gay

TEST NO. 192-6. RESULIS 9f- NONREFILUX OXIDATION-CORROSION TEST ON 0-65-31 AT 385OF

Overhead SamOh O oVls, 100PF Vis Vis, Neut. No., Overhead Oil Los., Acidity Vis,
cs/100-F Increase, _cs/ 2 10F mg KOH/g Wt, g wt % mg KOH/g cs/ I000F

Initial 13.40 - 3.23 0.08 -

16 hr 15.37 14.7 3.54 0.22 34.1
24 hr 16.42 22.5 3.68 0.36 47.3
40 hr 19.25 43.7 4.10 0.61 66.5
48 hr 21.30 59.0 4.39 0.65 72.0 43 1.23 10.25

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 ; A! 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu +0.04 At and above oil level None
Mg +0.12 ..... .

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L. brown Sample temperature, OF 385
Ag L yellow Sample volume, ml 200
Steel Blue-brown Air rate, liter/hr 130
Cu Orange Condensate return No
Mg L gray
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TEST NO. 195-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-6446 AT 385-F

Via, IO0F Via Vis, Neut. No., Oil Loss,
cs/100F Increase, % cs/210PF ms KOH/g wt%

Initial 14.74 - 3.65 0.18
16 hr 15.56 5.6 3.82 0.81
24 hr 15.94 8.1 3.88 0.96
40hr 17.54 19.0 4.16 2.61
48 hr 19.24 30.5 4.45 3.28 34

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % Trace
AS -0.39
Steel 0.00 Tube deposits: Below oil level None
Cu -22.9 At and above oil level L vat
Mg +0.49

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, °F 385
Ag L pitting Sample volume, ml 200
Steel Brown Air rate, liter/hr 130
Cu H etching Condensate Peturn Yes
Mg Gray

TEST NO. 195-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-22 AKT 3C5OF

Vis, IO(PF Vis Vis, Neut. No., Oil Loss,

cs/1O0°F Increase, % cs/210°F mg KOH/g wt %

Initial 15.18 - 3.72 0.00
16 hr 15.93 4.9 3.84 0.26
24 hr 16.22 6.9 3.90 0.53
40 hr 16,96 11.7 4.00 1.08
48 hr 17.46 15.0 4.08 1.21 27

Metal Specimen Data Test Cell Data

Weight change, mg/Zan1 : Al -0.02 Sludge in oi.; 200-mesh filter None
Ti 0.00 Certrifuge, vol % Trace
AS 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.08 At and above oil level None

Mg +0.26

Metal discoloration, deposits, Test Conditions
pir mg, or etching: A' No change

Ti L brown Sample temperature, OF 385
As No change Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Orange Condensa;e return Yes
us Gray
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TEST NO. 195-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-35 AT 385*F

Vis, 100°F Vis Vie, Neut. No., Oil Lo"s,
cs/1O0°F Increase, % cd;IOF ms KOH/g wt %

Initial 13.09 3.21 0.19
16 hr 18.49 41.3 4.04 0.42
24 hr 21.01 60.S 4.40 0.65
40 hr 25.08 91.6 4.88 0.81
48 hr 26.83 105 S.10 0.91 44

Metal Specimen Data Test Call Data

Weight change, mg/cm2: Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol S Trace
Ag -0.02
Steel +0,02 Tube deposits: Below oil level None
Cu -0.02 At and above oil level None
Mg +0.22

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, OF 355
AS No change Sample volume, ml 200
Steel Blue-gWen Air rate, liter/hr 130
Cu Gold Condensate return Yes
Mg Gray

TEST NO. 1954. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-64-6 AT 385OF
IOverhead Smpe

Vis. 100*F Vis Vis. Neut. No., Overhead Oil Loss, Acidity, ViS .

i l cs/IOOF Increase, % cs 210F mg KOH/g Wt, g wt % Acidity,

Initial 14.74 - 3.65 0.18 -

16 hr 15.59 5.8 3.86 0.77 15.5
24 hr 15.96 8.3 3.89 0.95 22.6
40 hr 17.64 26.5 4.17 2.68 37.3
48 hr 19.31 31.0 4.46 3.20 43 7 35 8.98 12.63

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2: Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge. vol T Trace
Ag -0.40
Steel 0.00 Tube deposits: Below oil level None
Cu -21.8 At and above oil level L var
Mg +0.51

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No changc

Ti L brown Sample temperature, OF 385
Ag L pitting Sample volume, ml 200
Steel Brown Air rate, liter/hr 130
Cu H etching Condensate return No
Mg Gray
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TEST NO. 195-5. RESULTS OF 14ONREFLUX OXIDATION-CORROSION TEST ON 0-65-22 AT 385OF

Via, IO0F Via Vis, Neut. No., Overhead Oil Loss, Overhead Samrl
cu/1000F Increase, % cs/210'F mg KOH/g Wt, g wt% Acidity, Vis,

mg KOHi/g -cs/100°F

Initial 15.18 - 3.72 0.00 -
16 hr 15.93 4.9 3.84 0.27 15.7
24 hr 16.23 6.9 3.90 0.56 22.7
40 hr 16.98 11.9 4.00 1.12 36.2
48 hr 17.48 15.2 4.08 1.23 41.9 27 2.95 12.70

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
C1s -0.04 At and above oil level NoneMg +0.16 i •

Metal discoloration, deposit&, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, OF 385
AS No change Smnple volume, ml 200 4

Steel Blue-green Air rate, liter/hr 130
Cu Orange Condensate return NoMg Gray

TEST NO. 195-6. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-35 AT 385OF

Via. 100°F Vis Via, Neut. No., Overhead Oil Lou, Overhead Sampl• Aciity, Vis,
-cs/100I F Increase, % cs/210'F mJ KOH/g Wt, g wt % msKOH/g cs/100'F

Initial 13.09 - 3.21 0.19 -
16 hr 18.63 42.3 4.05 0.45 48.7
24 hr 20.96 60.1 4.36 0.68 59.9
40 hr 25.25 92.9 4.89 0.85 67.9
48h•r 27.22 108 5.12 0.92 68.9 44 1.40 7.51

Metal Specimen Data 'rest Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge. vol % Trace
Ag -0.04
Steel +0.06 Tube deposits: Below oil level N4one
C'u -0.08 At and above oil level None
Mg +0.36 .,. _

Metal dcoloakmton, depoita, Test Conditions
pittiln or etching: Al No change

Tj L brown Sample lamperature, OF 385
AS No change Sample volume, ml 200
Steel Blue-een Air rate, liter/hr 130
Cu Gold Condensate return No
Mg Gray
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TESt NO. 196-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 04-36 AT 38b"P

Vis, I100PF Vis Vii, Neut. No., Oil Loss.
C8/100°F Increase, % cs/210OF mg KOH/ wt %t

Initial 28.33 - 5.31 0.14
16 hr 30.34 7.1 5.60 0.21
24 hr 31.15 10.0 5.69 0.32
40 hr 32.44 14.5 5.85 0.42
48 hr 33.21 17.2 5.96 0.50 11

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 2004uesh filter None
Ti 0.00 Cent.ifule vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None

Cu -0.08 At and above ad level None
Mg +0,81

Metal discoloration, deposits, Test Conditions
pitting, or etching: At No change

Ti L tan Sample temperature, °F 385
Ag No change Sample volume, ml 200
Steel Blue Air rate, fitet/hr 130
Cu Orange-green Condensate return Yes
Mg Gray

TEST NO. 196-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65.38 AT 385OF

Vis, 1 0CF Vis Vis, Neut. No., Oil LoU,
cs/1OOF Increase, % cs/21OPF m8 KOH/f wi %

Initial 14.31 - 3.53 0.11
16 hr 16.08 12.4 3.82 0.10
24 hr 17.42 21.7 4.06 0.1!
40hr 21.20 48.1 4.64 0.18
48 hr 13.72 65.8 4.99 0.23 46

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mubh ffiter Trace
Ti 0.00 Centrifuge, vol % Trace
Ag -0.02
Steel 0.00 rube deposits: Below oil level None
Cu -0.12 At aid above oil levol None
MS +0.75

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L tan Sample temperature, *F 385
AS No change Sample volume, ml 200
Steel Blue Air rate, bter/us 130
Cu Ornge-peen Condensate return Yes

Mg Gray
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"TEST NO. 196-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-40 AT 385OF

Via, 100*F Vis Vis, Neut. No., Oil Loss,cs/l00*F lncrease, % cs/2100 F n S KOHIg wt%

i13.76 -. 3.29 0.06
16hr 15.97 16.1 3.66 0.24
24 hr 17.14 24.6 3.84 0.42
40 hr 20.17 46.6 4.24 0.59
48 hr 22.13 60.8 4.52 0.75 43

etal Specimen Data Test Cell Data

Weight chan mg/e 2cm: Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
AS 0.00
Steel 0.00 Tube deposits. Below oil level None
Cu +0.04 At and above oil level None
Mg 40.39

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L tan Sample temperature, OF 385
Ag No change Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Orange-green Condensate return Yes

Mg Gray

TEST NO. 196-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-36 AT 385OF

Vi. IO0 °F Vis Vis, Neut. No., Overhead Oil Loss, OdSt
cs/100*F Increase, 9. cs/210-F mg KOH/g Wt, g wt% Acidity, Vis,rng KOHig cs/1I00*F

Initial 28.33 - 5.31 0.14 -
16 hr 30.33 7.1 5.59 0.21 1.8
24 ht 31.15 10.0 5.69 0.31 2.7
40 hr 32.55 14.9 5.87 0.43 4.3
48 hr 33.36 17.8 5.99 0.43 4.9 12 3.53 19.63

Metal Specimen Data Test Cell Data

Weight chanSe. mS/cnm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol 1% None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.04 At and above oil level None
Mg +0.59

Metal discoloration, depoits. Test Conditions
pitting, or etching: Al No change

Ti L tan Sample temperature, OF 385
Ai No change Sample volume, ml 200
Steel Blue Air rate, liter/hr 134,
Cu Orangereen Condensate return No
Mg Gray
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TEST NO. 1%-S. RESULTS OF NONREI LUX OXIDATION-CORROSION TEST ON 065-38 AT 3850F

Via, 10OPF Via Via, Neut. No., overhead 0i9 Lou, OverladSmol

cs/200:F Increase, % cs/216F mgKOH/g Wit, g wt % s

t~7 __________________

Initial 14.31 - 3.53 0.1e v16 hr 16.21 13.3 3.840.042

FAg -0.047.

24She -062 23.1 4.08 T elo 52e0140 hr 21.74 51.9 4.72 0.18 72.7

048 hr 24.60 71.9 5.14 0.20 77.3 46 0.70 9.53

Metal Spec aimen Dat Test Cell Dats

Weight change, moe cmh : Al 0.00 Sludge in oil: 20cheh filter

Ti L.0 tC apetm enrature, F o %Tra

Ag -0.04
Steel -0.02 Tube deposits: Below oil level None
Cu -0.06 At ad above oiC dea None
Mg G-a61

SMetal discoloration, deposits, Test Conditions
i" ~pitting, or etching: Al No chang ....

i|1Ti L ta Sample temperature, *F 385

-Ag No change Sample volume, ml 20' . steel Plue Air rate, Hter/hr 130•
Cu Oranyt-green Condensate rm~turn No

', • !Mg Gray

S~TEST NO. 196-6. RESULTS OF NONREFLUX OXIDATIO N-CORROSION T•EST ON 0-6!-40 AT 38SOF

Vis, (100 F Vis Vis, Neut. No., Overhead Oil Loss, Owerhea Samp
cs/100l F Increase, % cs/210*F mg KOHig Wt, g wt % Vis,

ing KOII/g f~j I 00-F

Initial 13.76 - 3.29 0.06 -
16 hr 15.98 16.1 3.66 0.25 33.2
24 hr 17.24 25.3 3.85 0.38 45.9
40 hr 20.35 47.9 4.29 0.61 63.9
48 hr 22.64 64.5 4.58 0.67 68.4 43 1 21 9.97

Metal Specinw~n Data Test Cell Data

Weight change, Mg/cm : Al 0.00 Sludge in oil: 200-mesh filter None

Ti 0.00 Centrifuge, vol None
Ag -0.02
Steel 0.00 Tube depoits: Below oil level None
Cu +0.10 At and above oil level None
Mg +0.51

Metal discoloration, deposits. Test Conditionm
pitting, or etching: Al No change

Ti L tan Sample temperature, *F 385
A8 No change Sample volume, ml 200
Steel Blue-een Air rate. liter/hr 130
Cu Dark gold Condensate return No
Ug Gray
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TEST NO. 197-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-684(3) AT 3850 F

Vis, 1000 F Vis Vis, Neut No., Oil Loss,
-s/100OF Increase, 7Y cs/210'F mg KOH/g wt %

Initial 16.1' - 4.13 0.15
16 hr 18.18 12.5 4.49 0.61
24 hr 19.74 22.2 4.80 0.68
40hr 25.48 57.7 5.80 1.12
48hr 31.63 95.7 6.84 1.50 51

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0 02 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.16 At and above oil level L var
Mg +0.16

Metal discoloration, deposits, Test Conditibns
pitting, or etching: Al L yellow

Ti Brown Sample temperature, *F 385
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Yellow-green Condensate return Yes
Mg L tan

(a) Blend (1:1) of O-65-18 and 0-65-21.

TEST NO. 197-2. KESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON ATL-584(a) AT 385OF

Vis, 100°F Vis Vis, Neut. No., Overhead Oil Loss,. Overhead Sample
cs/100*F Increase, % cs/210*F mg KOH/g Wt, g wt % mg A Oc]i/ty0 V0sF

II mg KOH,ýg cs/1000F

Initial 16.16 - 4.13 0.15
16 hr 18.25 1 2.9 4.51 0.64 36.4
24 hr 20.07 24.2 4.84 0.71 51.1
40 hr 26.10 61.5 5.93 1.11 75.3
48 hr 32.05 98.3 6.92 1.49 80.8 54 1.82 10.06

Metal Specimen Data Test Ccli Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200. nesh filter None
Ti 0.00 Centi ifuge, vol % None
Ag 0.00
Steel t, 00 Tube deposits: Below oil level L var
Cu -0.14 At and above oil level L vat
Mg +0.08

Metal discoloration, deposits, lest Conditions
pitting, or etching: Al L yellow

Ti Brown Sample temperature, cF .85
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Yellow-green Condensate return No
Mg L tan

(a) Blend (1: 1) of 0-65-18 and 0-65-2 1.
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TEST NO. 199-1. RESULTS OF NONREFLUX OXIDATION-CORROSION TES r ON J-115S(a) AT 385F

" "s, IO0PF Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sml
cs/100GF Increase, % cs/2100 F mg KOH/g Wt, g wt % Acidity,

mg KOH/g cs/1000F

laitial 16.29 - 4.18 0.17 -
16 hr 18,j2 12.5 4.53 0.63 35.8
24 hr 20.12 23.5 4.68 0.73 51.3
40 hr 26.36 61.8 5.99 1.17 72.5
48 hr 33.51 106 7.22 1.48 76.6 53 1.77 10.04

Metal Specimen Data Test Cell Data

Weight change, Ing/cm2: Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag 0.00
Steel -0.02 Tube deposits: Below oil level L var
Cu -0.12 At and above oil level L varMg +0.08

Metal discoloration, deposits, Test Conditions

pitting, or etching: A] No change
Tj L brown Sample temperature, *F 385
Ag Tan Sample volume, ml 200
Steel L blue Air rate, liter!hr 130
Cu L brown Condensate return No
Mg Tan

(a) Blend (1;1) of O-65-19 and O-65-21.

TEST NO. 199-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-Il 16 (a) AT 385OF

Vis 100'F Vis Vis, Neut. No.. Overhead Oil Loss, - Overhead SampleA, Aidi t`y, -V is,
cs/ 100°F Increase, • cs/210'F mg KOH/g Wt, g wt mg KOH/g cA/tIOOF

Initial 15.66 - 3.96 0.12 -
16 hr 17.92 14.4 4.35 0,58 38.3
24 hr 19.66 25.5 4.65 0.67 54.6
40 hr 24.95 59.3 5.52 1.00 77.6
48 hr 29.21 86.5 6.22 1.34 83.6 50 1.69 9.57

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge. vol % None
Ag -0.02
Steel -0.02 Tube deposits: Below oil level L vaT
C(u ,-0t8 At and above oil level L var
Mg +0.060

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L bro%% n Sample temperature. 'F 38S
Ag 'Van Sample volume. ml 200
Steel L blue Air rate. liter/hr 130
(Cu L brown Condensate return No
Mg Tan

(a) Blend (1:3; eO-65-19 and 0-65-21.
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TEST NO. 199-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-I 1117() AT 385OF

Vis, I001F Vis Vis, Neut No., Overhead Oil Loss, Overhead Sample

3 cs!I 100F Increese, % cs/210°F mg KOH/g Wt, g wt % WCi8 KO/ Ys/lO0°F
mg KOH/g cs/ I00*F

Initial 16.97 - 4.40 0.20 -
16 hr 18.74 10.4 4.72 0.68 37.2

S24 hr 20.36 20.0 5.05 0.77 54.2
40 hr 25.90 52.6 6.10 1.32 81.7
48 hr 33.01 94.5 7.50 1.67 91.0 54 2.00 10.46

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : At -0.04 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol % None
Ag 0.00
Steel -0.04 Tube deposits: Below oil level L var
Cu -0.12 At and above oil level L vat
Mg +0.10

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

STi L blue Sample temperature, *F 385
Ag Tan Sample volume, ml 200I
Steel L blue Air rate, liter/hr 130
Cu L brown Condensate return No
Mg Tan

(a) Blend (3: 1) of O-65-19 and O-65-21.

TEST NO. 199-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-I 118(a) AT 38501:

Vis, I00°F Vis Vis, Neut. No., Overhead Oil Loss. Overhead Samle
cs/I00'F Increase, '• cs/210*F mg KOH/g Wt, g wt" AOid is/

mg KOHig cs/ I00"F

Initial 15.28 - 3.84 0.09
16 hr 17.84 16.8 4.25 0.56 38.2
24 hr 19.78 29.5 4.58 0.66 53.4
40 hr 25.10 64.3 5.46 1.04 71.5
48 hr 28.96 89.5 6.10 1.23 74.7 50 1,63 9.39

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.08 Centrifuge, vol 'Z None
Ag -0.02
Steel -0.04 Tube deposit%: Below oil level L var
Cu -0.08 At and above oil level 1. var
Mg 40.08

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, '1- 385
Ag Tan Sample volume, ml 200
Steel 1. blue Air rate, liter/hr 130
Cu L brown Condensate return No
Mg L gray

(a) Blend (1:9) of O-65-19 and 0-65-2 1.
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TESTNO. 199-5. RESULTS 01- NONREFLUX OXIDATION-CORROSION TEST ON J-1 119(a) AT 3850F,

Over'head S~ m.le__
Vis, 100*F Vis Vis, Neut No., Overhead Oil Loss, Acidity, -- n ,•-

cs/lOO00F increase, %• cs/210°,", mg KOH/g Wt g Wt % m ~lg c/O°

Smg KOII/g es/ I 00'F
Initial 17.41 - 4.55 0.23
16 hr 19.14 9.9 4.90 0.67 38.624 hr 20.97 20.4 5.27 (0.79 55.8
40f hr 27.82 59.8 6.65 1.34 84.6

48 hr 40.12 130 9.10 2.00 93.5 55 2.02 10.70

Metal Specimen Data Test Cell Data

Weight change, ry, 'Cm2 : A1 -0.06 Sludge in oil: 200-mesh filter None
"li -0.0." Centrifuge, vol ', None
SAg -0.04

Steel -o.t2 Tube deposits: Beicw oil level L var
Cu -0.16 At and above oil level L var

SMg +0.08 _ .

Metal discoloraiion, deposits, Test Conditions
pitting, or etching: A( No change

Ti Blue Sample temperature. OF 385
Ag Tan Sample volume, ml 200
Steel L blue Air rate, liter/hr 130
Cu L brown Condensatc return No
Mg Tan

(at Blend (9:1) ot'O-65-19 and 0-65-21.

TEST NO. 200-1. RESULTS OF NON RIL:LLX OXIDATION-CORROSION TEST ON 0-65-19 AT 385OF.

ViN, 100I Vi7 Vis, Neut. No., Overhead Oil Loss. Overhead Sample
cs/I00'F Increase, v! s2 l 0 1. mg KOH/g Wt, g wt 17 AKidiy Vis,

lmg KOH/g es/1I00'F

Initial 17 72 4.67 0.25
16 hr 19.62 10.7 5.04 0.69 3!, 8
24 hr 21.63 22.1 5.49 0.75 53.6
40 hr 29.80 68.2 7.24 1.20 90.0
4$1 hr 47.24 167 10.94 1.91 87.6 58 1,84 10.87

Metal Specimen Data le•! Cell Data

Weight chanve. mg/cm 2 : Al it (00 Sludge in oil: 2(k)-meh filler None
I 1 0 00I Centrituge. ,ol 1; None
AL\! +o o I2
Sleel 0((0 I ub ,K poBits lelos oil level L. var
(o (1 0 8 %t and above oil level 1. var
Mg +(I, 10

Metal discoloration. dcposit%, I ct ( ondii•,ios
pitting, or etching: Al I cllo..

Ti Broum ,-purple Sample telnperaturc. "1 3 85,
Ag YcIlo~s Sii, plc v(ohs roe'. 11l 20(6
Stcel Blue Air rate. liter hr I 30
('o Peac ock Condensate return No
Mg eYllos,
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TEST NO. 200-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-21 AT 385OF

Via, 100*F Vis Vis, Neut. No., Overhead Oil Loss, Acidity VSp
cs 1000 F Increase, % cs/2100 F mg KOH/8 Wt, g wt %

113Fmg KOH/S cs/1I0 F

Initial 15.11 - 3.76 0.07 -
16 hr 17.54 16.1 4.16 0.57 38.3
24 hr 19.33 27.9 4.46 0.62 53.9-• •40 hr 24.' 3 59.7 5.23 0.94 74.0•48 hr 27.44 81.6 5.73 1.21 78.7 47 1.85 9.05

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % NoneS• Ag 0.00 .

Steel 0.00 Tube deposits: Below oil level L var
Cu -0.12 At and above oil level L var
Mg +0.08 __

Metal discojoration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Brown-yellow Sample temperature, *F 385
A" Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Brown-ourple Condensate retU.n No
Mg L yellow

"TEST NO. 200-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 385°F
Vis, 10F Vis Vis, Neut. No., Overhead Oil Loss, Overhead Samnek

cs/IOF Increase, % cs/21O0 F mg KOH/g Wt, S wt % Acidity, vis,

Ia 1mg KOH/g cs/lO0GF

Initial 12.13 - 3.17 0.11 -
16 hr 13.S& 11.8 3.45 0.68 32.4
24 hz 13.90 14.6 3.47 0.68 46.a
40 hr 14.92 23.0 2.58 0.91 71.3
48 hr 15.16 25.0 3.76 0.98 82.1 50 2.36 1.11

Metal Specimen Data Test Cell Data

Weight chanhv, mg/cm 2 : Al +0.02 Sludge in oil: 206-mesh filter Trace
Ti 0.00 Centrifuge, vol % 4.0
Ag 4i0.02
Steel +0.02 Tube deposits: Below oil level L carbon
Cu +0.14 At and above oil level L carbon
Ms +0.10

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L tan

Ti L tan Sample temperature, 'F 385
AS Yellow Sample volume, m. 200
Steel Blue Air rate, litwr/hu 130
Cu Dark brown Condensate return No
Mg L brown
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Vis, 100'F Vis Vis. Neut. No., Oil Loss,

Initial 12.13 - 3.17 0.11
16 hr 13.58 12.0 3.46 0.67
24 hr 13.98 15.3 3.55 0.68

40 ht 14.96 23.3 3.63 0.91
48 hi 15.89 31.0 3.86 L"C

Metal Specimen Data Test Ced Data

Weight change. mg/cm2 : A, 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % 2.8
Ag 0.00
Ste'l +0.02 Tube deposits: Below oi! level L carbon
Cu +0.16 At and aboie oil level L carbon
Mg +0.12

Metal dicoloration, deposits, Test Conditions

pitting, or etching: Al L tan
Ti L tan Sample temperature, °F 385
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu D brown Condensate return Yes

IMg L brown

TEST NO. 201-1. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-I 126 (a) AT 385 0 F

Vts, 100°F Vis [ Vis, Neut. No., Overhead Oil Loss, - AOverhead SampI
cs/l00'F Increase. ' cs/210

0 F mg KOH!g Wt, g wt 7 mg KOH/ cs/

Initial 16.21 - 4.14 0.16 -
16 hr 18.34 13.1 4.5 ., 0,62 37.3

24 hr 20.05 23.7 A.86 0.68 52.8
40 hr 26.57 63.9 6.02 11.12 75.2
48 hr 33.06 104 7125 i .47 79.4, 53 1.77 10.05

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
"Ti -0.02 Centrifuge, vol 7, None
Ag -0.02
Steel +0.04 Tube deposits: Below oil level L var
C.u -0.12 At and above oil level L var
Mg +0.08

Metal di..coioration, depoit%, Test •ondition%
pitting. or etchinj Al No change

Ti Van Sample temperature, OF 385
Ag L tan Sample volume, ml 200
Steel Blue Air rate. liter/hr 130
(01 Gold (onden,,ate return No
Mg Tan

(a) Blend 1: 1) of 0-65-18 and 0-0-5-2 1.
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TEST NO. 201-2. RESULTS OF NONREFLUX OXIDATION. CORROSION TEST ON J-i 12 7 (a) AT 385°F

Via, 10O*F Vis Vis, Neut. No., Overhead Oil lIoss. Overhead Sample
es/1000 F Increase, % cs/210F M, KOH/g Wt, g wt'% mActg cs/iO0 F

initial 15.62 - 3.95 0.12 -
16 hr 17.91 14.7 4.33 0.61 38.6
24 hr 1963 225.7 4.64 0.66 54.9
40 hr 24.92 59.5 5.54 0.98 78.7
48 hr 29.18 86.8 6.29 1.31 84.7 49 1.71 9.53

- i £.,
Metal Specimen Data Test Cell Data

SWeight change, mjcm? Al -0.02 Sludge in oil: 200-mesh filter NoneTi -0.04 Centrifuge, vol % None

e h e-0.04
Steel +0.02 Tube deposits: Below oil level L var
Cu -0.04 P.t and above oil level L var
Mg +0.04

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Tan Sample temperature, °F 385
Ag L tan Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Gold Condensate return No
Mg Tan

(a) Blend (1: 3) of 0-65-18 and 0-65-2 1.

TEST NO. 201-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-1 128(&) AT 385°F

Vis, 1(00 F Vis 1'is, Neut, No., Overhead Oil Loss, Oii sam s
cs/I00PF Increase, % cs/2 10F mg KOH/g Wt. g wt % mg KOH/g cs/I F

Initial 16.86 - 4.37 0.20 -
16 hr 18.64 10.6 4.69 0.65 37.0
24 hr 20.15 19.5 5.00 0.71 53.8
40 hr 24.45 45.0 5.74 1.93 82.7
48 hr 56.00 232 9.28 18.64 96.2 60 4.46 10.16

Metal Specimen Data Test Cell Data

Weight change, mg/anc2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge. vol % Trace
Ag -0.02
Steel +0.02 Tube deposits: Below oil level L var
Cu -0.12 At and above oil level L var
Ng -0.20

Metal diwoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Blue Sample temperature, 0F 385
Ag Tan Sample volume, ml 200
Sletd L green Air rate, liter/hr 130
Cu Rose Condensate return No
Mg L pitting

(a) Blend (3:1) of 0-65-18 ,nd 0-65-21.
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TEST NO. 201-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-1 1 2 9 (a) AT 3850 Fr

Vis, IO0°F Vis Vis, Neut. No., Overhead Oil Lous Ovaehd Sample

cs/100F Increase, % cs/210OF mg KOHS Wt, Orhag Ot L m KH/ cs100F

Initial 15.31 -3.84 0.09-
16 hr 17.86 16.7 4.28 0.58 38.8
24 hr 19.79 29.3 4.60 0.66 53.8
40hr 25.35 65.6 5.50 0.98 73.1
48hr 29.40 92.0 6.13 1.29 76.2 51 1.60 9.41

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludgfe in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol % None
Al; -0.02
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.08 At and above oil level L var
Mg +0.02

Metal discoloration, deposits, Tes. Conditions

pitting, or etching: Al Ne ch'ange
Ti Tan Sample temperature, oF 385
Ag L tan Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Gold Condensate return No
Mg No change 3

(a) Blend (1:9) of 0-65-18 and 0-65-21.

1

TEST NO. 201-5. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-1 130 (a) AT 38S5F

Vis, lboF Vis Vis, Neut. No., Overhead Oil Loss.
cs/1000 F Increase, % cs./2 10F mg KOH/g Wt, g wt 7 Acidity, vis.

mg KOH/g cs/100*F

Initial 17.30 - 4.50 0.22 -
16 hr 19.16 10.8 4.90 0.67 38.8
24 hr 20.69 19.6 5.23 0.71 55.8
40 hr 23.63 36.6 5.27 9.18 87.2
48 hr 104.8 506 14. 12 Z3.5 99.6 59 5.19 10.43

Metal Specimen Data Test Cell Data

Weight change, mg/ 2: Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.06 Centrifuge. vol 7 None
AS -0.08
Steel +0.02 Tube deposits: Below oil level L var
Cu -0.28 At and above oil level L vau
Mg -.1.42

Metal discoloration deposits, Test Conditions
pitting, or etchin : Al No change

"i L blue Sample temperafure. *F 385
Ag L tan Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu L etching Condensate return No
Mg H pitting I

Ia) Blend 19:1) of 0-65-18 and 0-65-21.
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TEST NG. 201-6. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-18 AT 385 0 F

Vis, 100"F Vis Vis, Neut No.. Overhead Oil Loss Overhead Sample

es/ I000 F Increase, % cs/2 10F mg KOH/g Wt, g wx % Acidity, Via.
mg KOH/g csl 100',:

Initial 17.55 4.61 0.2i -
16 hr 19.31 10.0 4,98 0.73 36.5
.24 hr 20.97 19.3 5.35 0.75 53. 1
40 hr 27.92 59.1 6.80 1.12 83.4
48 hr 31.61 8M.1 6.60 14.44 95.5 56 2.64 10.85

I Metal Specimen Data Test Cell Data

"Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol % None
Ag -0.04
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.06 At and above oil level L var
Mg +0.14

Metal discoloration, deposits, I eIt Conditions

pitting, or etching: Al No change
Ti L blue Sample temperature, 'F 385
Ag Tan Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Gold Condensate return No
Mg Tan

% TITST NO. 202-1. RESULTS OF REFLUX OXIDATION-CORROSION 7 EST ON ATL-556 AT 385 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/i00°1: hlcreawe, , c%/2 l01F nrg KOH/g wt 'A

Initial 13.98 1.63 1.66
16 hr 15.20 8.7 3.89 1.41
24 hr 16.05 14.8 4.08 1.27
40 hr 22.38 60.1 4.98 13.04
48 hr 116.1 734) 16.09 27.0 (9

%fetal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol'; None
Ag +0.02
Steel 0,00 Tube deposits: Below oil level L var
Cu -0.24 At and above oil level L var
Mg 0.00

Metal diwoloration, depo'|t', Test Conditions
pitting, or etching: Al L yellow

Ti Brown-purple Sampie temperature, '1- 385
Ag L yellow Sample volume. ml 200
Steel Blue-green Air rate, liter/hr 130
Cu L etching Condensate return Ye'
Mg No change
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TEST NO. 202-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-561 AT 385OF

Vis, 100 0 F Vis Vis, Neut. No., Oil Loss,
cs/000 F Increase, % cs/210 0 F mg KOH/g wt%

Initial 14.43 3.77 0.75
16 hr 15.77 9.3 4.03 0.82
24 hr 16.78 16.3 4,24 0.99
40 hr 96.90 572 13.31 35.6S48 hr Gelled - 39.2 64

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol % NoneS!Ag +0.04

Steel 0.00 Tube deposits: Below oil level M var
Cu -1.08 At and above oil level M vat
Mg -0.02

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow ....

Ti Brown-purple Sample temperature, *F 385
Ag L yellow Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu M etching Condensate return Yes 4
Mg No change

p *

TEST NO. 202-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-18 Al 385 0 F

Vis, 1 0I00F Vis Vis, Neut. No., Oil Loss.
cs/100°F Incre~ase. K7 cs! °!O0

E mg KOH,/ wt -

Initial 17.55 4.61 0.21
16 hr 19.12 8.9 4.93 0.67
24 hr 20.66 17.7 5.28 0,73
40 hr 24.84 41.5 6.11 1.47
48 hr 57.39 227 9,56 28.0 57

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol 1, None
Ag 0.00
Steel +0.02 lube deposits: Below oil level L var
Cu -0.20 At and above oil level I var
Mg -0.14

Metal distoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Tan-purple Sample temperature, 'F 385
Ag L yellow Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu Brown Condensate return Yes
Mg Yellow
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TL.AT NO. 202-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TIST ON 0-65-18 AT 385[i:

Vis. 100 0 F Vis Vis. Neut. No., Overhead Oil Loss. Overhead Sample
cs/lOwl` Increase, % csi210'F ng KOH/g Wt, g wt % AKdity1

ing KOH/g c S/ I00,F

Initial 17.55 - 4.61 0.21
16 hr 19.56 11.5 5.03 0.65 38.8
24 hr 21.56 22.8 5.48 0.73 56. I1
40 hr 30.35 72.9 7.37 1.14 85.3
48 hr 48.68 177 j 11.10 i.66 94.1 59 1.72 10.89

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.04
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.12 At and above oil level L var
Mg +0.10

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Brown Sample temperature, 'F 385
Ag L yellow Sample volume. ml 200
Steel Blue Air rate, liter/hr 130
Cu Brown-green Condensate return No
Mg Yellow

Ii

TEST NO. 203-1. RESULTS OF NONRLI LUX OXIDATION-CORROSION TEST ON J-I I 15 (a) AT 375OF

S~Overhead Sam pie
- Vis, 100 0F Vis Vis, Neut. No., Overhead Oil Loss, Oehdi Sam - c

cs/1000 F Increase. I c./; Ii: mg KOH/g Wt, g wt % Acidity. is,

Vi , mg KOH/g CS/I0O)'1

Initial 16.29 4.18 0.17
16 hr 17.83 9.5 4.46 0.52 28.0
24 hr 19.13 17.4 4.70 0.61 40.3
40 hr 23.17 42.4 5.46 0.79 59.3
48 hr 26.98 65.6 6.18 0.95 64.8 45 1.59 9.91

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 01.00 Sludge in oil: 200-mesh filter None
Ti 001l Centrifuge. vol ' None
Ag +.t06
Steel +0.02 Tube U. posits: Below oil level None
Cu R I0 At and above oil level L var
Mg 0.(00

Metal diwoloration, depoitts. Test ('ondimtons
pitting, or etching: Al t )cllos"

Ti I brown Sample temperature, :'F 375
Ag Yellow Sample volume. ml 21)0
Steel Blue Air rate, liter/hr 130
Cu I. yellow Condensate return No
Mg (ireen-brown

""aI Blend i.ilof O-65_l9arind O4i5-21 ,
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TEST NO. 203-2. RESULTS OF NONREFLUX OXIDATION-COR0OSION TEST ON J-1 I6(l) AT 3750F

Vis, JOO0 F Vis Via, Neut. No., Overhead Oil Los, e
cs/100'F increaw, % cs/210V*F Ing KOHIg Wt, g wt % Aclgty, vs/,Im I ~KOH/t es/100*F

Initial 15.66 - 3.96 0.12 -
16 hr 17.40 11.1 4.26 0.50 29.924 hr 18.64 19.0 4.47 0.58 42.7

40hr 22.18 41.6 5.10 0.75 63.7
48 hr 25.07 60.1 5.62 0.85 70.7 41 1.61 9.45

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al +9.02 Sludge in oil" 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.08
Steel 40.02 Tube deposits: Below oil level None
Cu -0.12 At and above oil level None
Mg +0.02 __,

Metal discolorktion, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti L brown Sample temperature, OF 375
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Green-brown Condensate return No
Mg L yellow

(a) Blend (1:3) ofO-65-19 and 0-65-21.

TEST NO. 203-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-I 117(0) AT 375 0 F

Vis, 1000 F Vis Vis, Neut. No., Overhead Oil Loss Overhead Sample
cs/100"F Increase, % cs/210F mg KOH/g Wt, g wt % Acidity, Vis,

mg KOH/g cs/IO0CF

Initial 16.97 - 4.40 0.20 -
16 hr 18.24 7.5 4.66 0.56 28.6
24 hr 19.37 14.1 4.86 0.63 41.9
40 hr 22.94 35.2 5.58 0.80 65.7
48 hr 26.58 56.6 6.30 0.93 75.1 44 1.72 10.27

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al 0.00 Sludge in oil: 200-mesh filter Nonw
Ti 0.00 Centrifuge, vol % None
Ag +0.04
Steel +0.02 Tube deposits: Below oil level None
Cu --0.14 At and above oil level None
Mg +0.04

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti L brown Sample temperature, OF 375
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hit 30
Cu L yellow Condensate return No
Mg Green-brown

(a) Blend (3:!) of 0-65-19 and O-6521,

I
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TEST NO. 2034. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-I 18(a) AT 375OF

Vis, 100'F Vis Vis, Neut. No., Overhead Oil Lo, Overhead Sam
cs;lO7PF Increase, % cs/210OF mg KOH/g Wt, g wt% ___KOH/ cs/__F

SInitial 15.28 -3.84 0.09-
-- 16 hr 17.23 12.8 4.17 0.49 29A4
S.24 hr" 18.58 21.6 4.40 0.53 41.4

"40hr 22151 47.3 5.07 0.70 59.1
48 hr 25.57 67.3 5.57 0.80 63. 44 1.54 9.27

Metal Specimen Data Test Cell Datr

Weight change, irg/cm2 : A] +0.02 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag +0.04
Steel +0.02 Tube deposits: Betow oil level None
Cu -0.14 At and above oil level None
ISMg 0.G0

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti L brown Sample temperature, 'F 375
Ag Yellow Sample volume, ml 209
Steel Blue Air zate, liter/hr 130
Cu L yellow Condensate return No
Mr Green-brown

(a) Blend (1:9) of 0-65-19 and 0-65-21.

TEST NO. 203-5. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-1 I 19(a) AT 375 0 F

V is, I00OFO VI.ý V is, •'eul. No., Overhead Oil Loss, A- idi 'y, viSa

cs/100'F [ Increase. % cs/210 0 F mg KOH/g Wt, g wvt % mgKOH/g cs/0Y0 °F

Initial 17.41 4.55 0.23
Ib hr 18.75 7.7 4.82 0.58 30.5
24 hi 20.06 15.2 5.10 0.64 44.0
40 ht 24.58 41.2 6.06 0.80 68.0
48 hr 30.44 74.8 7.28 0.95 77.A 46 1.59 10.53

Metal Specimen Data Test Cell Data

.tgnt change. mg/cm 2 " Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol ' None
Ag +0.04
Steel 0.00 Tube deposits: Below oil level None
Cu -0.14 At and above oil level I vai
Mg +0.02

Metal discoloration, deposits. Test Conditions
pitti- .. or etching: Al L yellow

Ti Brown Sample temperature, 'F 375
Ag Yellow Sample volume. ml 200
Steel Blue Air r..k, liter/hr 130
Cu YellOw Condensate return No
Mg Green-brown

w Blend (9.:1) of 0 65 19 andt)-65-21
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'IST NO. 203-6. RESULTS O1 NONREFLUX OXIDATION-CORROSION TEST ON 0-65-19 AT 375°F

Vis. 100°. Vis Vis, Neut. No., Overhead Oil Loss Overhe Sample
cs/100°F Increae, 17 cs/210 0 F mg KOH/g Wt, g wt% mg VIs,

mg KOH/g cs/IO0*F

Initial 17.72 4.67 0.25 -
16 hr 19.03 7.4 4.91 0.61 28.5
24 hr 20.23 14.2 5.19 0.69 41.4
40 hr 24.58 34.7 6.16 0.81 64.9
48 hr 29.18 64.7 7.21 0.94 74.4 45 1.59 10.68

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0,02 Centrifuge, vol % NoneAg +0.06
Steel +0.04 Tube deposits: Below oil level None
Cu -0.14 At and above oil level L var
Mg +0.04

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Brown Sample temperature, 'F 375
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Yellow Condensate return No
Mg Green-bro,- n

TEST NO. 204-1. RESULTS OF NONREFLLX OXIDATION-CORROSION TEST ON J-1 126(a) AT 375WF

Vi.,, 100IF Vis Vis, Neut. No., Overhead Oi Loss. Overhead Sample
cs/I00l'l. Increase, • cs/2 lOF mg KOH/g Wt, 1, wt [ Acidity, Vis.

mg KOH/g cs/l00'F

Initial 16.21 4.14 6.16
16 hr 17.81 9.9 4.44 0.53 29.0
24 hr 19.09 17.8 4.69 0.58 41.0
40 hr 23.43 44.5 5.51 0.77 59.8
48 hr 27.65 70.6 6.30 0.97 64.9 46 1.48 9.87

Metal Specimen Data T1est k ell Data

Weight change. ,ng/cm2 : Al +0.02 SKhdge in oil: 20O-mesh filter None"Tli +0.12 ('Centrifuge. vol '7, None
Ag +0.02
Steel +(),t)(I Tube dcpoits,: Below oil 1,.vel None
Cu t). It) At and above oil le,'el L var
Mg +0.08

Metal di'Lolorition. deposits, I ct (ondit tions
pitting, or ttlhi,ig, Al i. ycllow

I i . brown Sample tcmnperature. '1- 375
Ag Yellow Sample volume. ml 200
Steel Hlue Air rate. liter/hr 130
(u Green-hrown Condcnsate return No
Mg Brown

(a) G lend(l lot10-65-18iand -05-21
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TEST NO, 204.2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-i 127(a) AT 375.F

Via, 100*F Via Vis, Neut. No., Overhead 0.1 Lou, sont le
c9/100PF Increase. % c/2100 F mg KOH/g Wt, g wt % C *

____mg KOH/g cs100*F
r Initial 15.62 - 3.95 0 12 -

16 hr 17.45 11.7 4.25 0.S2 30.9
24 hr 18.69 19.7 4.48 0.57 43.8
40hr 22.41 43.5 5.13 0.72 64.5
48h It 25.54 63.5 5.68 0.95 71 .0 44 1.54 9.54

Metal Specimen Data Test Cell Data I
Weight change, mg/cm2: Al +0.02 Sludge in oil: 200-mesh filter None

Ti +0.04 Centrifuge, vol % None
Ag +0&04
Steel +0.10 Tube depositF: Below oil level None
Cu -0.04 At and above oil level 1. var
Mg +0.06

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al L yellow

Ti L brown Sample temperature, OF 375
Ag Yellow Sampie volume, ml 200
Steel Blue Air rate. liter/hr 130Cu Green-brown Condensate return NoMg L yellow

(a) Blend (1:3) of O-65-18 and 0-65-21.

TEST NO. 204-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J-1 128(a) AT 375OF

Via, 100*F Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sample
cs/1000 F Increase, % cs/210*Fi mg KOH/g Wt, g wt% Acidity, Vts,

mg KOH/g us/l000 F

Initial 16.86 4.37 0.20 -
16 hr 18.19 7.9 4.61 0.56 29.4
24 hr 19.36 14.8 4.85 v.66 42.5
40 hr 23.27 38.0 5.64 0.79 66.9
48 hr 26.98 60.0 6.37 0.99 i 76.0 46 1.65 10.29

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sladge in oil: 200-mesh filter None
"Ti +0.04I Centrifuge. vol % None
Ag a.66 I
Steel +0.14 Tubc ,cposits: Below oil level None
Cu -0.0i At and above oil level L vat
Mg +J.l18

Metal discoloration, deposits, Test 2•&tir~s
pitting, or etching: A! L ye'4ow

L brown 0., 375
Ag Ycilw • •.e volume, ml 200
Steel blue ia fate, liter/hr 130
C,, &Qw!ý ,;,mlersate returr. No
Mg Brown

(a) Blend t3: ) of 0-65.18 and O-652 i
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TEST NO. 204-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON J. 1129(a) AT 375OF

Vis. 100°F Vis Vis, Neut. No., Overhead Oil Less Overhead Sample
cs/100&F Increase, % cs/210F mg KOH/g Wt. g wt ', Aidity. s

Initial 15.31 - 3.84 0.09 -
16 hr 17.50 14.3 4.19 0.47 30.3
24 hr 18.87 23.3 4.43 0.54 42.2
40 hr 22.75 48.6 5.08 0.71 59.8
48 hr 25.79 68.5 5.57 0.86 67.6 43 1.53 9128

Metal Specimen Data Test Cell Data

Weight change, mg/cm2  Al +0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel +0.06 Tube deposits: Below oil level None
Cu -0.12 At and above oil level L varMg +0.08 :

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti L brown Sample temperature, OF` 375
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Green-brown Condensate return No
Mg No change

(a) Blend (1:9) of 0-65-18 and 0-65-21.

IFST NO. 204-5, RESL'L IIS O1: NONRLtl1['X OXIDATION-CORROSION TEST ON J-I 130(a0 AT 375 0 F

Vis. 1001![ Vis Vis. NCut. No.. Overhead Oil Loss, Overhead Sample
csi 100"1- Increase, " c1/2 I0°1. i[ g KOH/g Wt, e %%I Acidity, Vis,

mg KOH/g es/100F

Initial 17 30 4.50 0.22
16 hr 18.770 8.1 4.79 0.57 31.3
24 hr I 1)97 15.4 5.07 o.,3 45.0
4 0 lhr 24.89 43.9 6.12 0.78 69.8
48 hr 31.06 79.5 7.41 (.96 79.1 47 1.40 10.56

Metal SpeLimcn Data rest Cell Data

Weight change. mg/cm 2 : Al +0.06 Sludge in oil: 200-einsh filter None
Ti +0.0•1 Centrifugc. .oI '4 None
Ag +0.14
Stcl +0.02 Tube depo•sit: Belo%% oil level None
Cu 11.04 At and above oil Ikwel !. var
Mg +(0. 10

Vetal dtht oloraition, deposits. res' Condition%

p tinl , u ,1r 1. hing: %l I ) ll,..
ri I hrossn Sample tellperat. re. '1 375

N 1 cIllosk Sample volum.e. IIlI 200
Steel B1ii1c Air rate. hlculhr 130

Cu (,rccn-brown Co(ndensatc return No

Mg H ros n

. i I'llend (9 I i )1i-t - H18 and 0-65-21
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TEST NO. 204-6. RESULTS 01: NONRIEFLUX OXIDATION-CORROSION TEST ON 0-65-18 AT 375E'

Vis, 1000 F Vis Vis, Neut. No., Overhead Oil LoSS Overhead Sample
cs/ I00F Increase, e 's/210 0F mg KOH/g Wt, g wt 17, Acidity, Vis,

_ _ _#mg KOH/g cs100" F

Initial 17.55 - 4.61 0.21
16 hr 1818 7.6 4.87 0.61 28.8
24 hr 20.11 14.6 5.16 0.63 41.9
40 thr 24.49 39.5 6.15 0.77 66.3
48 hr 29.34 67.2 7.19 0.90 76.1 46 1.48 10.70

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag +0.04
Steel +0.04 Tube deposits: Below oil level None
Cu -0.04 At and above oil level L var
IMg +0.12

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti L brown Sample temperature, IF 375
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Green-brown Condensate ,eturn No
Mg Brown

TEST NO. 205-1. RESULTS 01: NONREFLUX OXIDATION-CORROSION TEST ON K-1004(a) AT 375OF

Vi,. 1000F Vis Vis, Neut. No., Overhead Oil Loss, Overhea Sample
cq/1 (J00 Increase, % cs/210OF mg KOH/g Wt, g wt Ac midity, V/s,

I mg KOI1/g CS/ 1 00-F

Initial 16.4 6 -- 4.12 0.17
16 hr 17.61 9.7 4.39 0.51 28.0
24 hr 18.81 17.1 4.62 0.65 40.0
40 hr 221.69 41.3 5.35 0.83 59.5
48 hr 26.62 65.8 6.05 0.98 64.9 45 1.$5 9.95

Metal Specimen Data Test Cell Data

Weight change, mg/.mr2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel -0.02 'rube deposits: Below oil level None
Cu -0.12 At and above oil levcl L var
Mg +002 __

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L tan

Ti L brown Sample temperature, OF 375
Ag L tan Sample volume, ml 200
Steel Bluc Air rate, liter/hr 130
Cu L green Condensate return No
Mg Tan

(ji Blend (1: I }of 0-65-19 and O-65-25
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TEST NO. 205-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON K-1005(a) AT 375OF

Vis, IO0F Vis Vis, Neut. No., Overhead Oil Lou, Overhead Sundt
cs/I00°F Increase, % ca/210F mg KOH/S Wt, g wt % Acidity, Vil,

______ ______ _____ _______mg KOH/g cs/100F1

Initial 15.38 - 3.88 0.12 -
16 hr 17.07 11.0 4.17 0.47 30,9
24 hr 18.23 18.5 4.36 0.56 44.0
40 hr 21.68 41.0 4.99 0.75 65.3
48hr 24.53 59.5 5.47 0.91 72.3 43 1.51 9.41

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sludge in oil: 200-mesh filter None

Ti +0.02 Centrifuge, vol % None
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu -0.12 At and above oil level L var
MI 0.00

Metal discoloration, deposits, Test Conditions

pitting, or etching: A] L tan
Ti L brown Sample temperature, OF 375
Ag L tan Sample volume, ml 200
Steel Blue Aii rate, liter/hr 130
Cu L brown Condensate return No
Mg L pink

(a) Blend (1:3) of 0-65-19 and 0-65-25.

TEST NO. 205-3. RESULTS OF NONREFLUX OXIDATION-CORROSZON TEST ON K-1006(a) AT 375OF

Vis, 100OF Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sample

cs/10OOF Increase, % cs/210F mg KOH/g Wt, g wt % AidKOH/g cs/lOO0 F

Initial 16.87 - 4.38 0.20 -
16 hr 18.11 7.4 62 0.56 29.2
24 hr 19.33 14.6 385 0.66 42.4
40 hr 23.10 36.9 )2 0.88 66.4
48 hr 27.10 60.6 6.39 1.05 75.6 45 1.68 10.27

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Below oil level None
Cu -0.12 At and above oil level L var
Ag +0.02

Metal discoloration, deposits Test Conditions
pitting or etching: Al L tan

Ti L brown Sample temperature, OF 375
Ag Tan Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu I green Condensate return No
Mg L pink

(a) Blend t3: 1) of 0-65-19 and 0-65-25.
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TEST NO. 2054. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON K-1007(a) AT 375°F

Vis, IO0°F Vis Vis, Neut. No., Overhead Oil Loss. Ov•erhenLadRmnle-
01Ls. Acidity, -Vis,cs/100°F Increase, % cs.12 lO°F mg KOH/B Wt, 6 wt % Acdiy KOHg s/l0,

mg% KOH/g cs1l0O0ie

Initial 14.95 - 3.78 0.09 -
16 hr 16.78 12.2 4.05 0.45 29.4
24 hr 18.02 20.5 4.27 0.52 41.5
40 hr 21.69 45.1 4.88 0.73 59.1 -

48 hr 24.50 63.9 5.38 0.91 63.3 43 1.43 9.28

Metal Specimen Data Test Cell Data

Weight change. mg/ea A] -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
AS -0.02
Steel 0.00 Tube deposits: Below oil level None
Cu -0.10 At and above oil level L vat
Mg -0.02

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, 'F 375
Ag Tan Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Brown Condensate return No
Mg No change

(a) Blend (1:9) of 0-65-19 and 0-65-25.

TEST NO. 205-5. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON K.1008(a) AT 37501;

Vis, IOOPF Vis Vis, Neut. No., Overhead Oil Loss Overhead Sample

cIs/100F Increase, % cs/2 10OF mg KOH/g Wt, g wt % Acidity, Vis,

Img KOH/g cs/ I00'F

Initial 17.38 - 4.54 0.23 -
16 hr 18.76 7.9 4.81 0.58 30.3
24 hr 20.04 15.3 5.09 0.66 43.8
40 hr 24.71 42.2 6.09 0.86 68,6
48 hr 30.09 73.1 7.27 1.07 78.3 47 1.74 10.54

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.04 At and above oil level L vat
Mg 0.00

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L tan

Ti Brown Sample temperature, 0F 375

Ag L tan Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu L green Condensate return Nc
Mg L pink

(a) Blend (9: 1) of 0-65-19 and 0-65 -25.
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TEST NO. 205-6. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-21 AT 375°F

Vis, 100'F Vis Via, Neut. No., Overhead Oil Loss,
cs/100PF Increase, % cs/210'F mg KOH/g Wt, g wt %

_______mg KOH/g cs/100*F

Initial 15.11 - 3.76 0.(7 -
16 hr 16.99 12.4 4.07 0.48 29.4
24 hr 18.18 20.3 4.27 0.55 41.0
40 hr 21.57 42.8 4.86 0.76 58.8
48 hr 24.11 59.6 5.24 0.88 64.1 40 1.57 9.01

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel 0.00 Tube deposits: Below oil level None
Cu -0.08 At and above oil level None
Mg 0.00 i

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, 'F 375
Ag L tan Sample volume, ml 700 A

Steel Blue Air rate, liter/hr 130
Cu Brown Condensate return No
Mg No change

TEST NO. 207-1. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-25 AT 375F

Vis, 100'F Vis Vis, Neut. No., Overhead Oil Loss, Overhea& Stample

cs/100*F Increase, % cs/210 °F mg KOH/g Wt, g wt% ms KOH/g cs/

Initial 14.71 - 3.67 0.07 -
16 hr 16.35 11.2 3.93 0.46 27.0
24 hr 17.41 18.4 4.13 0.59 38.5
40 hr 20.68 40.6 4.64 0.76 56.5
48 hr 23.06 56.8 5.02 0.94 61.6 39 1.54 9.03

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol ', None
Al 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.02 At and above oil level None
Mg -0.04

Metal di•'oloration, deposits, - Test Conditions
pitting, or etching: Al L yellow

Ti Brown Sample temperiture, 01" 375
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Orange & brown Condensate return No
Mg L yellow
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TEST NO. 208-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-25 AT 385F

Vis, IOOF Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/2l0vF mg KOH/g wt%

Initial 14.71 - 3.67 0.07
16 hr 16.81 14.3 4.00 0.56
24 hr 18.33 24.6 4.26 0.67
40 hr 23,05 56.7 5.01 1.05
48 hr 26.32 78.9 5.50 1.33 47

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sludge :n oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel +0.04 Tube deposits: Below oil level None
Cu -0.18 At and above oil level None
Mg +0.04

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Yellow-tan Sample temperature, OF 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Brown-green Condensate return Yes
Mg L yellow

TEST NO. 208-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-31 AT 385VF

Vis, 1001' Vis "is, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210PF mg KOH/g w t '7,

Initial 13.40 3.23 0.08
16 hr 15.33 14.4 3.54 0.25
24 hr 16.44 22.7 3.71 0.43
40 hr 19.41 44.9 4.13 0.69
48 hr 21.72 62.1 J 4.44 0.74 44

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.6 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol '7 Trace
Ag 0.00
Steel ÷0.04 Tube deposits: Below oil level None
Cu 0).00 At and above oil level None

Mg 0,00

Metal discoloration, deposits, Test Conditions
pitting, or etchinr- Al No charge

ri Tan Samiple temperature, 0f 385
Ag L yellow Sample volume, ml 200
Steel Brown-blue Air rate, liter/hr 130

('u Orange Condensate return Yes
Mg No change
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TEST NO. 208-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-25 AT 385OF

Vis, IO0PF Vis Vis, Neut. No., Overhead Oil Loss, Overhead Samele

cs/100*F Increase, % cs/210'F mg KOH/g Wt, g wt)% ity, Vs,rag gOH/g cs/10O°F

Initial 14.71 - 3.67 0.07 -
16 hr 17.04 15.8 4.04 0.57 37.3
24 hr 18.60 26.4 4.29 0.68 51.4
40 hr 23.28 58.3 5.03 1.05 70.0
48 hr 26.14 77.7 5.47 1.30 73.2 48 1.68 9.24

MOal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.20 At and above oil level None
Mg +0.02

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Yellow-tan Sample temperature, *F 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cul Brown-green Condensate return No
Mg L yellow

TEST NO. 208-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-65-31 AT 385OF

Vis, 100*F Vis Vis, Neut. No., Overhead Oil Loss, ,3verhead Sample

cs/100*F Increase, q~ cs/210 0 F mg KOH/g Wt, g It % Acidity, Vis,
mg KOH/g cs/100'if

Initial 13.40 - 3.23 0.08
16 hr 15.45 15.3 3.56 0.25 37.3
24 hr 16.69 24.6 3.74 0.43 52.4
40 hr 20.23 51.0 4.26 0.69 74.5
48hr 23.02 71.8 4.60 0.74 80.0 47 1.07 [ 10.32

Metal Specimen Data Test Cell Daia

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag +0.02
Steel +0.02 Tube deposits: Below oil level None
Cu -0.02 At and above oil level None
Mg 0.00

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Yellow Sample temperature, of. 385
Ag L yellow Sample volume, ml 200
Steel Brown-blue Air rate, liter/hr 130
Cu Orange Condensate return No
Mg No change
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TEST NO. 210-I. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-14 AT 3470 F

Vis, IO0 F Vis Vis, Neut. No., Oil Loss,
cs/lOO0 F Increase, % csI210F mg KOH/g wt %

Initial 17.71 - 4.67 0.24
_ _48 hr 17.36 -2.0 4.54 0.84

96h 17.36 -2.0 4.53 1.10 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.08 At and above oil level L var
Mg +0.08

Breakpoint Data
4 Metal discoloration, di.posits,

pitting, or etching: Al L yellow Neut. no. 96+ hr
Ti L brown I00'F vis 96+ hr
Ag L yellow
Steel Purple Test Conditions
Cu Green-pink
Mg L yellow Sample temper-ture, 'F 347

Sample volume, ml 200
Air rate, liter/hi 10
Condensate return Yes

TEST NO. 210-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-18 AT 34701F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100I F Increase, % cs/2 1 OOF mg KOII/g wt '7

Initial 17.55 4.61 0.21
48 hr 17.34 -1.2 4.51 0.84
96 hr 17.27 -1.6 4.50 1.10 2

Metal Specimen Data l'Ict Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel +0.02 Tube depositv Belov oil level None
(u -J 10 At and above oil level l var
Mg +0()10

Breakpoint Data
Metal di-woloration, deposits,

pitting, or etching: Al I yellow Neut no. 96+ hr
Ii 1 . brown (x)'0| Vis 96+ hr
Ag I yellow
Steel Purple Test Conditions
Cu Pink-brown
Mg L yellow Sample temperature, '1 347

Sample volume. ml 20x)
Air rate, liter/hr IO)
tondenate return Yes



TEST NO. 210-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-19 AT 347 0 F

-Vis. 100'F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210 0 F mg KOH/g wt %

Initial 17.72 - 4.67 0.25
48 hr 17.45 -1.5 4.55 0,86
96 hr 17.38 -1.9 4.52 1.13 2

Metal Specimen Data Test Cell Data

Weight changc, mg/cm2: Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol (% None
Ag +0.02
Steel +0.04 Tube deposits: Below oil level Nonte
Cu -0.10 At and above, oil level L var
Mg +0.06

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al I, yellow Neut. no. 96+ hr
Ti L brown 100'F vis 96+ hr
Ag L yellow
Steel Purplp. Test Conditionk
Cu Pink-brown
Mg L yellow Sample temperature, OF 347

Sai-ple volume, ml 200
Air rate, iiter/hr to
Condensate return Yes

TEST NO. 210-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-21 AT 3470:

Vis, 100*F Vis Vis. Neut No., Oil Loss,
cs/ 100'F Increase. ', cs/210OF mg KON /g wt 1ý,

Initial 15.11 3 .7 6 0,07
48 hr 15.43 +2.1 3.81 0.70
96 hr 15.56 +3.0 3.80 0.91 3

Metal Specimen Data Test (ell Data

Weight change. mg/cmr2  Al 0.00 Studge in oil: 200-mesh fiher None
Ti 0.00 Centrifuge. vol T race
Ag 40.02
Steel +0.02 Tiie deposits. Belo%% oil level None
('u -0 16 At and above oil level I %ar
Mg +0.04

Breakpoint Data
Metal discoloration. deposits.

pitting, or etching A! L yellukm Nelit no 96+ hr1
Ii I bros, n I0l0'1 \is 96+ hr
Ag I yellow
Steel Purple I est ( onlitions
Cu Brown-purplh
Mg 1. yellow Sample teriperaturm. '1, 347

Sample volume, ml 200
Air rate, litti thr 10

(ondens. Ic return 'I es
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I ifV' l'h I1.'' I UIý I l ( I% is P.N o i

Initial II I1 I /
49 ht 14A4 +11.l
96i hr 1495 f.6 "6j I

- L.~L

Metal Specimen Data I esi S ell D)ata

Weight change, nig/cit 2
: At (0.00 Sludge in oil: 2(11-mesh filter None

Ti 0.00 ( Centrituge, vol I an c
%g +0.02

Steel +0.02 1 uhb dvep0sil: lIelow oil lv l None
Cuif -(0.16 A.t and above oil level I vat
Mg +0.02

llreak point )a ta

'Metal discoloration, deposits,

pitting, or etching: All , yellow Neut. no. 96+ hr
Ti L bre'wII 10O'l" vis 96+ hr
Ag l, yellow
Stec' Purpke Test Conditions
CLI Purplk-brown
Mg L yellow Sample temperature, |'F 347

Sample volume, fill 2(00
Air rate, hter/hr 10
Condensate return Yes

TEST NO. 211-1. RI-SUiTS O1 R|.LUX OXIDATION-('ORROSION fIST ON 0-65-14 AT 1471.

Vis, 10W!:V Vi. Vi., Nevut. No., Oil I ,ss.
-cs/ l OOl - I Increase. 4-ý12 1(6"l mg K01I/g wI

Initial 17.71 4.67 ,124
46 hr 17.52 -1.1 459 1 10

144 hr 17.41 -_I S 416 I12S
I-

Metal Specimen Data I est (ell Data

Weighit change, iný/cn)2: Al 0.00 Sludge in oil: 200- mesh filler None
[i 10(00 Centrifuge. vol I race
Ag o0.0
Steel 01.0011 itibe deposits: Below )il level I var
('si --0 l, At and above oil level None
Mg 40(.04

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching Al I yellow Neut no 1444 hr
Ii I an blue 10l0l' i'. 1444+ hr
Ag I ycIlos.
Steel Hue l est Conditions
(u (G ,ectr brown
Mg 1. %ello% Samqple temperature, "1 347

Sample vwlume, Ofl 200(1
Air r:te, liier/hr lip
(onden, t IA return Yes
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II~~~~~~~ SIN)'I7R iIl'lH jIv ()N O)Rj(OSION I115S1 ON(H'I o l W I SA11

"XI is X'I•. Ný:Iu N,) il
IIl l Inow"se \,'2 II' 1 2 ing KOII/g wI '

II ? 4,61 021

,96 hI7 , -1.2 4 4 I 1.13
44 17.18 -2.1 4.47 1.25 2

Metal Specimien Data iI est ( ell Data

WCight change, Iniglcj.m
2

: Al 000 Sludge in oil 200.mesh filter None
"Ti (.0O0 Centrifuge, vol % Trace
Ag 0(.0(I
Steel 0.00 1 Tube deposits: Below oil level None
('u -0.18 At and above oil level L var
Mg +0.04

Breakpoint Data
Me! .I discoloration, daposits,

pitting, or etching: Al I. yellow Neut. no. 144+ hr
Ti L brown 100.F vis 144+ hr

Ag l1 yellow
Steel Blue Test Conditionm
Ci Brown-green
Mg L yellow Sample temperature, OF 347

Sample volume, ml 200
Air rate. liier/hr 10
Condensate return Yes

TIFST NO. 211-3. RIESULTS 01 REI I UX OXIDAl ION-CORROSION riS- ON 0-65-1 AT 347°F

Vis, (100)1 Vis Vi. Newi No., Oil L1oss,

I:'s/I (0(0"I" Increase 'w cs/2 101 - Ing KOII/g w! I,

Initial 17./2 467 0.25
96 lt 17.43 -L.6 4.53 1.11

144 lir 17 36 -2.1) 4,51 1.313

1, talF" . ,,i ..... 'l-_ ( ell Data

Weight change, Ing/cnm2 ' AI 0III)0 Sludee in ,il: 20(1-mesh fille; None
Ti (1 1i0) Centrifuge. vol Tra.ue

Ag 4 it i12
Steel 0.0(I I ule deposits: Below oil level None
Cu -0.14 At and above oil level I var
Mg (0.00(l

lBreakpoint Data
Metal d iscol(.ralion, deposits.

pitting, or etching: Al I yello%% Neut no 144+ hlr
Ti BIroA n-blue 1((01 %1• 144+ hi
Ag 1, yello%

Steel B;,e I t ( ontions
(tI Ilrowngreen
Mg (reen-yelloA Sr.ample tmrriperatur1. 3/4.

Sample %olume, nl 200
Air rate, liter/hr 10
(oniter.Ate retuin Ye,
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I I t 211 l,' I 110 ki t % \ 0 1 W 4(R ON N 1 \ IA 4

144.) I 'I '" " Neuw No )1 I ,
%/A r0I I ,I )"I Ing KOIl/g w"

l'titi !15 I.2 71 0.0796 lit 15 45 2.3 3( 0.90
144 li 15.45 2.3 3.79 1 01 3

Metal Specimen Data Test ('ell Data

Weight change, nmg/cm 2
: Al 0.00 Sludge in oil: 200-mesh filter None

Ti -0.02 Centrifuge, vo0 ''I trace
Ag 0.00
Steel +0.02 "ube deposits: Below oil level None
Cu -0.18 At and above oil level I. var
Mg --0.12

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L yeUow Neut. no. 144+ hr
TV Brown 100,1: ,is 1444 hr
Ag L yellow
Steel Blue Test Conditions
Cu Brown-green
Mg No .hange Sample temperature, F[ 347

Sample volume, ml 200

Air rate, liter/hr 10
Condensate return Yes

TEST NO. 211-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-25 AT 147'1'

Vis, 100'F Vis Vis, Neut. No., 0j: Loss,
cs/I 00°F Increase, ': cs/210

0 1' mg KOH/g wt ''

Initial 14.71 3.67 0.07
96 hr 15.13 2.9 3.71 0984

144 hr 15.17 3.1 3.70 0.90 4

Metal Specimen Data Test (ell Data

Weight change, mg/cm 2
: Al 0.00 Sludge in oil: 200-mesh filter None

Ti 0.00 Centrifuge, vol ',' Trace
Ag 0.00
Steel +0.02 Tube deposits Below oil level None
Cu -0.18 At and above oil level I var
Mg -0.14

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: A! I yellow Neut. no. 144+ hr
'i Brown 100'F vis 1444 hr

Ag L yellow
Steel Blue lest (Conditicns
Cu Brown pink
Mg No change Sample temperature, 'F 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate cturn Yes
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kI "t) 2l2 I ',t I I (Il II I I )\I IDA t1 N R 4 )k R I 0• t l , 11 1

t / I ' 1 I lit s, :'s/2 I0 k •!)l!g 'A I

liatial! 17 7 1 4.67 0.24
144 li 17.49- 1.2 4.56 1.30
!92 hi 1 7 31 -23 4 51 1.56 6

Metal Specinen Data 'Test (Cell Dt)la

Weight clIang, ing/cin
2

: AI 0.10 S.thIge in oil 2110 in, ,i filter None
"Ti +0.02 ( entrituge, vol '.7 Trace

Ag 0 0(0
Steel +().0(I Jlube deposits: Below oil level None
Cu -0.12 At and above oil level M var

Mg 40.06
Breakpoint Data

Metal discoloration, OLpoSits,
pitting, or etching: Al No change Neut. no. 192+ hr

"Ii I blue l00,F1 vis 192+ hr
Ag 'Ian
Steel Blue-green Test (onditirns
Cu 1. green
Mg 'Ian Sample temperature, 01. 347

Sample volume, ml 200
Air rate, liter/hr 10
C'ondensate return Yes

F1S]S NO. 2 2-2 R[I SUI TS 01: R.:LUX OXIDATION-CORROSION TI-ST ON O-65-14 Al 34701

--- 10 0i.. I1(0 Vis Vis, Neut. No., Oil Loss.
cs/I (001 Increase. csi 21(101' Ing KOII/g w I

Initiil 17.71 4.67 (.24

144 hr 17.3 -1 9 4.54 1.37

192 h1 17725 --2.6 4 49 1,54 4

"""lSpctitlucil DA)•i~ "1t 0... t'da

\Vvight chartg. it lg/cnt2 Al 01.1() Sludg.' in oil: 2(1-inesh fillet None
I i --(0.112 Centrifuge. vol '2 Trace

.Ng ( Il00

Steel +11.106 1 ule deposit.; Belol oil level None
('t -W.I 2 At and above oil lesel M VAr

lreakpiuint Data
Metal discoloration, deposits.

pitting, or etching Al No change Neuw no 1924 hr
I i l an 101"1" vi.. O 142+ hr

Ag ; 1n
Steel Blue-green I c.t ('onditions
( u 1. green

Mg lnzI Sample temperature. 1: /

Sample volume, til 200
Ali trae. liter/hr Ito
C'ondnistih return
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Itsi No 212 % (IjSt IISOt Rift I X OXI" ,II(ION4O*RIS(.ION 1I ()Nr)-6, IM At 14"1"

V'S, ](*)r'l Vi1 V1%, Neut. No., Oil Lo.s,

c-/ 190(1 Increase, 'C S/2104l mg KOIH/g Wt 'X

Initial 1755 4.61 0.21
144 hir 17.41) -.-09 4.53 1.35
192 hr 17.27 -1.6 4.50 1.50 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh Filter None
Ti -0.02 Centrifuge, vol % None
Ag -0.02
Steel +0.04 Tube deposits: Below oil level None
('u -0.20 At and above oil level M var
Mg +0.10

Breakpoint Data
Metal discoloration, deposits,

pitting, ox etching: Al L yellow Neut. no. 1'', hr
Ti L brown 100'F vis 192+ hr
Ag Tan
Steel Blue Test Conditions
Cu Rose-green
Mg tan Samplc 'cznpratr:, 0F 347

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes

TEST NO. 212-4. RESULTS OF REFLUX OXIDA I OUN-CORROSION iEST ON 0-65-19 AT 347 0F

Vis, 100F Vis Vis. Neut. No., Oil Loss,
cs/100OF Increase, 'I cs/2 101- mg KOII/g wt %

Initial 17.72 4.67 0.25
144 hr 17.33 -1.2 4.51 1.34
192 hr 17.1 F -3.1 4,47 1.60 4

Metal Specimen P2ta Test Cell Data

. , ;..... : e.....•Iv,,tge in ol. 200-mesh filter None

Ti 0.00 Centrifuge, vol ') None
Ag +0.04
Steel 40.0Z Tube deposits: Below oil level None
Cu -0.14 At and above oil level M var
Mg +0,06

Breakpoint Data
Metal discoloration, deposits.

pitting, or etching: Al L yellow Neut. no. 192+ hr
Ti L. brown 10009, vis 192+ hr
Ag Ian
Steel Blue Test Conditions
Cu Rose-green
Mg I an Sample temperature, *F 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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l "I Nil st ? HIN[11SO( HIItV'\ OXIDAIIIN'0 HROSION I!51I W,4)65,21 At 347•1

19, VI,(i VIr Neut. .i I .
M,/ lr'l Ilr:~ .'.. .... "ing KOH41tz

Iliimd i , 1 I I J.'76 0.07

1 4I h i 9 3 .8 2 ! .! 2156 3. 9 21

%fetal Spec ilnen Data ret Cell Data

W\rlght k hae rig, Ing/cinl2 Al 0. (MI Sludge in oil: 20(0-muc'h filler None
"To -. o(12 Centrifuge, vol None
Ag 0.00
Steel +O(.12 'I uhe depoitqs Beelow oil level None
(u -0 14 AT aid thove oil level I, Yar
Mg +11.1(2

lBreakpoint I)itd
Metal diwcoluration, depoit%,

pitting. or etching At I. yellko Ncut. no. 1924 hr
1i ItrIi\ n 100 1. ' iN 1924 hr
Ag I. yellow
Steel Blue '1 est Conditionm
('1 Rose-Icrom in
Mg No change 'z-7Ie lemper:.ure, '1- 347

Sample VolumeFlC ml 200

Air rate, liter/hr 10
('onden.,ate return Ye"

T I S11 NO 212-6. RlSULTS 01- RI I LUX OXII)A rION-CORROSION I I ST ON 0-05-25 AT 147'1

Vi,)ti- Vi, Vi%. Neut. No.. Oil IoN,.
t",/ 1 (0 l I nrcreaoe. '; ' 21 I'• Inug KOI I.'g wt

I.14 hr 14 92 +1.4 3.66 1.22
192 hr 1411 +1.4 3 66 1.26 2

\hIcfl Spet ircto ) eI t &C t.ci ihjj

9.ltIVilVh tIahnge. mgcmI Al 11.1101 . Nhidye in nil 2t$)-.'neql liliel N'ne
Ii ri tI( (IfI cni fuge. ',oI
Ag 0(.00(1
Steel +0.412 I lic dep4o it% Ilclok fill level
( to -0I If At .Intl alow. oil level %,.I T
Mg• *t € 114 ____________________________

.ltIll. 1'r c| 111111r AI I t% l I%% Neiill fill n0)9' hr
lltr. ,n r00I1' •' 1,P2. hr

'\• I %4:'lh4m

Stetee IIlki I c~t ( OW1ndl,t im,

( iI R IIN hr '1110 in
%IF No t.i'l% S.i,;'Ii h 'l! uL ', "'.11i;

Sampl V fill ne. h m ! I
,\Ir rime. lotc it lit



TFST NO 213-1. RESLV! 'Is OF RFIIUIX OXIDATION-4ORROSION ITES ON 0-65-33 Al 385"1.

Vis, It'O'1 Vis Vis, N!ut. No., Oil Loss,
cs/100°F Increase, % cs/210(lF mg KOH/g wt %

Initial 18.12 - 4.09 0.14
16 hr 18.7V 3.3 4.15 0.19
24 hr 18.99 4.8 4.18 0.32
40 hr 19.46 7.4 4.25 0.37
48 hr 19.93 10.0 4.32 0.37 24

Metal Specimen Dsta Test Cell Data

Weight change, mg/cm 2 : Al 0100 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.16 At and above oil level None
Mg 0.00 ______________________

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Tan Sampte temperature, OF 385
Ag No change Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu L brown Condensate retw.s Yes
Mg No change

TEST NO. 213-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-37 AT 385OFl

Vis, 100'F Vis Vis, Neut. No.. Oil Loss.
cs/100I F Increase, % Ls/210°F mg KOH/g wt %I-

Initial 14.37 3.43 0.34
16 hr 60.42 .. 8.30 11 37
24h '49.9 "' lt.02 18.98
40 hr 2722 19,00 136.8 24.3
48 hr Geled 49

Met&I Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level L var
Cu - 5.70 At and above oil level L var
Mg +0.02

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al No change

Ti Tan Sample temperature, *F 385
Ag No change Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu H etching Condensate return Yes
Mg No change
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II SI No 21 L( RI St I IS 01) I I It X\1.\l),'IlION. (O)RVOI(H)N IISI ON0-66-I A 1185"1

Vis. I0(41I V1, V1,. Ncul. No.. 0il Loss,L I/ ( It)!In fldW cs? I m•,I )I/ wI
1001~f' lift rcaw,. S;,/? I (rl fill! K(0ll/F t'

hnli( 2.1ý92 3.19 01.27
If) hr 18.0(0 193 3.94 (0.44
24 hr 20..23 5(6.6 4.2 (-.71
4(0 hr 23.99 K5.7 4.75 0(.85
48 hr 15.54 97.7 4.97 (0.80 45

Metal Specilie n atoa iest (Cell IData

Weight cL hnlgo, 'lg/, 1112 0l (I Sludge ill oil: 2(111-|nesh filter N,,ne
"1i 0(.0(0 C entrifuge, vol $2. None
Al, 4()(12
Stt cl "(1.1'2 lu he depoNits: Belov, oil level N ole
('u (0. 10 At and above oil level None
Mg 0.0(4

Metal discoloration, deposits, 'I c,,t (onditiors
pitting. or etching: Al No change

'Ii I an Sample temperature, "' 385
Ag No change Sample vol, rnc, ml 200
Steel Miuc-grtee, Air rate, liter/hr 130
(0i I. h rown Condensate return Yes
Mg No change

II SI No 213-4. RI S'Il IS 01 NN(SRI I I VX OXII), [IION-( ORPR( ()10N I.I ON 0-65-3- AT 385"1

l ',. )).rhld K , l)Overhead Samlple
,, Is No 0 cy*i .0 t, Acidity. is.Il()( I -Icease. " 2 it, m itg KOlI/g cs 100tM

In KIn/ (((410'
i~lll~d ,• 1 4 lt) ) 14

16 l 1 IS168 . 4 14 1
24, lHll I 4) 42(I II i2 1 I
401hr 1 145 7 3 4 25 t,
I I ' )ul I L) 4 .4 52 14 144

MIkLA Sr'L't. 11 VIII~ l | I I I 'll C11

\k''tl I hdlli'1 111If 'lo., Al ll SIlu VC Ill (11 2Heli11t.",h leelr None

ii I I I .' 1 0 1t ,I o o i 1 c i N in e

Alc (i ll?

deit'Il dli. (i ilill d•n1td jh I Cs1 (iiditiiion

L11 I C, (l ('11 ,111[ Io'nll ', tll c N

"11:1 Ni th1n111,llpic llln '.Ii 11ill lil ,~ VC ".11111 W IWI' fil (141

' id Phie \11 ItII'. I,. i'r hi I zo

ki (• r stl { otindc'i Ic ilenlill 11 N

\!I' ll t dl(gI

*h



VlSI No, 213-5. RISL I IS fI NONRI II !X OXIDATION-( ORROSION T[KSTON 0-65-37 AT '85'1

Vis- 100% 'V iS Vis, Neut. No., Overhead Oil Loss, - Overhead -ample

c l0C~lU Increase, 1cs2 t0°1[ rg KOH/g Wt, g wt 'Y Aciity,
._Ing KOH/g cs/100`>1'

Initial 1437 3.43 0.34
16 hr 63.62 343 8.57 12.23 42.6
24 hr 159.6 1 Oil 15,78 16.83 52.3
40 hr 3831 26,-60 148.8 24.3 58.5
48 hr Gelled 5 8.9 51 72ý9 7.89

Metal Specimen Data Test Cell Data

Weight change, mg/cm
2 

: Al 0.00 Sludge in oil: 200-mesh filter
Ti 0.00 Centrifuge, vol
Ag 0.00
Steel 0.00 Tube deposits: Below oil level L vat
Cu -5.40 At and above oil level 1. vat
Mg 0.00

Mctal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Tan Sample temperature. '1- 385
Ag No change Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu H etching Condensate return No
Mg No change

TEST NO. 213-6. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-66-1 AT 385'V

Vis, 100F Vis Vis, Neut. No. Overhead Oil Los, OverheaA Sample
cs/100°F Increase, % cs/210oF mg KOH/g Wt, g wt % mg KOH/g cs/100!:

Initial 12.92 -- 3.19 . 0.27

16 hr 18.02 39,5 3.96 0.42 48.4
24 hr 20.26 56.8 4.26 0.70 59.5
40 hr 23.98 85.6 4.76 0.84 07.3
48 hr 25.57 97.9 4.97 0.84 68.4 44 1 .37 7,58

Met&J Specimern Data Test Cell Data

Weight change. mg/cm2
: Al 0.00 Sludge in oil: 200-mesh filter None

Ti 0.0t Centrifuge, vo '7, None
Ag +0.02
Steel 0.00 Tube deposits: Below oil level None
Cu 0.06 At and above oil level None
Mg 0.00 ,,,

Metal discoloration, deposits, rest Conditions
pitting, or etching: Al No change

Ti Tan Sample temperature. 'F 385
Ag No chang," Samnple volune, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu L brown Condensate return No
Mg No change
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i1i,1 NNo 'Il i RI51.1 IS01i i Kil( (\XiDAiitN-40(ROtSION Ii Si ((NO()i!' ')4, s I

VIN. I 0011I V;s Vk.. New,. No ()Oil I o,

initi'll I 'i 6 4. Ii {).27
14, hi 17.60) 12.7 4,50 0.73
24 lir I 1)l I ; 4.84 01. F4
4)) hir 0) 0l 9Ž),6 6. ; 1.31
48 lhr I I75.I 10125 18.70 3.29 1

Me tii Speeim Ilie Data 1i es (0 Dl iata

We ighit1 ib angC Mg/011 Al - 0. 0) Sludge lin oil: 2100-mi-sb filler N one
Ti 10,00 (entritlnee. voI (it)
AgF 0.00
Steel +0.02 'l11 L eoit)"J sO-t: B~elo\% 00 level a

('t 0.006 At and abose oil level i i~r
Nti +0.04 _______

Mectal disioloration, deposits J est Coinditions
pi Ring, or etc hing: Ai L. ye!iosi

Fi L. brown Sanipli temperature, 39s
A g L. Yellow Sample volume, ml20
"fteel Blue Air rate. liter/hr 13))
Cu Blrown [ ondnrsate return Yes
Mg L. yellows

(a) hinsi fti-ent Nanipie.

I I kNI No)) 14. RI SL1 I S Of R I Il I OXIDATIIONt ()RROSION TFS! ON 0-6f6-2 I iki5 I[V1,. 1001 1\'i I ViN, Neut1. No. Oi (itos
101I'l rcease. 1,,1210l1 mgr ROll Ig v

I,11 hr i5.7)) 131.4 3A.'ý 0,4Ž
'4 lit 16.79) 21 1 3,-s 0.02

4111 1ii 21.2 4684.2"18 0)84
48111 2-3.92 72.8x 4.76, 094 4

(dI'sltaL ScIme lTaia 1 dt- CtCel (l Data

Ncij- ~I~i hanpe, mg/em- . Al h0 Sludge in oil . 2001)0.iest filter None

I 1 1)1) il entritoupe v-' Non'.
Ap .0
;ttecl +(1).0) rubic dejo:t- 10 toiv oil eve)c NoTIe

01)12 Al ar~l .i
1

iONC oil1 lesel \illi

0g (1)2

Metial di'toloration. 'lep'"l 'I est (oiditions
pilingl or tckhing., Al No , fange

I I I .il Sample te nper rati, I K

A g I yoliuvk Sanlipki volume. [Til 2(w)

Steci Hlue Air rate Hi /lit i

( it Ycebow-orange ( ondensia re turn
Mt! No ( haugi:



I ISI NO. '14-3. RI StI I[S 0I RI I LUXiOX XI I)AI ION-t'ORRROSION 11 SI ON 0-66-3 Al F 5h I.

Vis, ' !00"I \'is V ,I Neut . No., ()i I os.
es/100!1 Imk .csc. 2101 inc KOllýg vso

16.32 4.31 0).14
lb hr 18.27 11.9 467 01.67

24 hri 19.83 21.5 5(13 0(.78
40 hr 28.02 75.4 0.78 1.13
48 hr 52.69 22., 1 .18 1.76 60

Me t aI Spec inell D)ata Test Cel! IData

Weight change, rmg/em
2

: Al (0((6 Sludge in oil: 200-mesh filter None
Ti 0.04 Centrifuge, vol '• None
Ag. 1(1.1(2

Steel 4) (1? Tube deposits: Belo" oil level None
Cu -I 006 At and above oil level L var
Mg 0.00

Mctal discoloration, deposits, Test Conditions
pitting, or etching: Al U yellow.

Ti L brown Sample temperature, 'F 385
Ag L yellok Sample volume, ml 200
Steel Blue Air iatc, I. l er/hr 130
Cu Brown Condensate return Ye:.
Mg L yellow

HIST NO. 214-4. RI-SULTS O[ NONRFIlIUX OXIDATION-CORROSION TEST ON 0-65-39 AT3854'.

Vis. 1000!: Vis VIs. Neut. No., Overhead Oil Loss, Oveihead Sample

cs, 100°1 I screase, ' cs/2 (101- mg KOH/g Wt, g wt Acidity. Vs0.

vi"mg KOH,'g Cs!/ 1001-

initial 15.61 4.11 0.27
16 ht 17.49 12 0 4.48 0.73 40.8
24 hr 18.97 21.5 4.80 0.84 59.8
40 hr 27.18 74.1 0.39 1.28 '43.3
48 hr 52.73 238 j 11.0(6 1.99 104.5 62 1.64 10.58

Melal Specimen Data l et Cell Data

Weight change, mg/cn". Al (0.00 Sludge in oil: 200-mesh filter None
Ti 0.0(0 Centrifuge. vol'; (a)
Ag 0.00
Steel (0.00 1Luhe deposits: Below oil level L vaF

Cnu 0.016 At and above oil level L. var
Mg +0.02

Nhcal discoloration, deposits. I est (Conditions
pittng, or etching: Al I velloi..

I I 1) hrok 11 Sample tenmperature, 1 385
Ag L yellow Sample volume, ml 20111
Steel Blue Air late. liter/hr I30
('u Brown (oidensate return No
Mg t+ yellow

(at lnstul'fiient sNample.
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TEST NO. 214-5. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-66-2 AT 385°F

Vis, 109"F Vis Vis, Neut. No , Overhead Oil Loss, Overhead Sample

CIS/ I00F Increase, % cs/2 10OF mg KOH/g Vitt, g Wt % Acijity, Vis,

Initial 13.84 3.33 0.05

16 hr 15.84 14.5 3.65 0.44 32.4

24 hr 17.05 23.2 3.83 0.66 43.8
40 hr 21.37 54.4 4.42 0.88 67.9
48 hr 26.67 92.7 5.10 0.96 74.4 47 i.59 10.51

Metal Specimen Data Test Cell Data

Weight change, mg!cm: Al - 9 04 Sludge in oil )Afl-mesh filter None

Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel 0.00 Tube deposits: Below oil level None

Cu -0.04 At and above oil leyel None
Mg -0.04 -A

Metal discoloration, deposits, Test Conditions
pitting, or etching: At No change

T; Tan Sample temperature, OF 385
Ag L yellow Sample volume, ml 200

Steel Blue Air rate, liter/hr 130
Cu Yellow-orange Condensate tet•!rn No
Mg No change

TEST NO. 214-6. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-66-3 AT 385-F

Vis, 100'F Vis Vis, Neut. No., Overhead Oil Loss. Overhead Sample
cs/100°F Increase, 'Y, cs/210F mg KOH/g Wt, g wt I. Acidity, Vis.

It ing KOH/g cs/ I00'F

Initial 16.32 4.31 0.14
16 hr 18.17 11.3 4.66 0.68 36.7
24 hr 19.72 20.8 5.02 0.79 53.9
40 hr 28.32 73.5 6.72 1.12 85.1
48 hr 50.47 209 10.85 1 1.68 96.2 58 I1.46 10.,3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al , .0.08 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge. vol % None
Ag +0.02
Steel 0.00 Tube deposits: Below oil level None
(Cu - 6.02 At and above oil level L var
Mg 0.00 ___

Metal discoloration, deposits, Test Conditions
pitting, or etching: At L vel!ow

Ti L brown Sample temperature, F 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Brown Condensate return No
Mg L yellow
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"IFS| NO. 2Ž'2 1. RISU[.TS 01: Pi-'f:l )X OXID,.Tr`! -OR 1OSiON TFST ON O-65-'10 1ATI R;"'"

10001: Vis Vis, 14 "ut. No., Oil toý,:;,
C,•/ 1001 Increase,'., cs/2109' mg KOII/g wIt ;

Initial 17.75 4.68 0.26
10 hr 19.35 0.0 5.02 0,77
24 hr 21.05 18.6 5.37 0.92
40 hr 27.35 54. I 6,77 1.27
48 hr 39.43 122 9.22 1.80 56

Metal Specimen Data '[est ('Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % (a)
Ag +0.02
Steel 0.00 Tube deposits: Below oil level None
(u -0.06 At and above oil level L vat
Mg 4-0.10

Metal disc4oloration. deposits, Test Conditions
pitting, or etching: Al No change

Ti Purple-brown Sample temperatur,-, 'V 385
Ag L pink Sample volume, ml 200
Steel Blue-green Air rate. liter/hr 130
Cu Orange-green Condensate return Yes
Mg L yellow

(a) Insufficient sample.

TEST NO. 222-2. RESULTS O. NONRIA I LIX OXIDATION-CORROSION TFST ON 0-65-20 A 1 3851

Vi, 10001: Vis Vis, Neut. No., Overhead Oil Loss Overhead SampleNo.Ls. Acidity, Vis,
cs! It0 00F Increase, % cs/2 1001: mg KOH/g Wt, g wt 1 '7 KOIty. As/

Ing 1KOlJ I cs/ I 001:

Initial 17.75 4,68 0.26
16 hr 19.43 9.5 5,00 .O.7 38.4
24 hr 21.10 19.2 5.39 0.92 55.7
40 hr 28.25 59.2 6.93 1.27 84.8
48 hr 43.37 144 1I0.)7 1.77 94.9 57 1.75 1().9o

Metal Specimen Data rest Cell Data

Weight hlangc. nng/cri2 Al +1) 02 Sludge in oil: 200-mesh filter None
T I +t40,02 ('cntrilugc, vol '7 (a)
Ag 0 O00

Steel +(l.02 'lube depoiits;: lBclo oil ievel None
01 i0.OW"At and above oil level L var
Mg dit. It

Metal dINC)hloration. dep m.,it.., lest ('onditionsý
pitting. or eck hing: At No change

TI Purple-brown Sample temperature, '1, 385
Ag I pink Sample volume, nil 200
Steel Blue-green Air rate, iierjis 130
Cu Orange-green Condensate return No
Mg L yellow

a 1 Inso 0~ cllis. meilllpl,6
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TFST NO. 223 I. RESI.IL'h ,JV 1TLU _ CXIDATrION-CORROSION TEST ON 0-65-14 AT 385OF

Vis, 10001' Vis Vis, Neut. No., Oil Loss,
cs/1000 1- Incease, % cs/21f9l mg KOIi/g st

Initial 17.71 4.63 0.24
16 hr 17.11 -3.4 4.50 1.17
24 hr 16.97 -4.2 4.42 1.46
40 hr 15.90 - 11.2 4.07 4.20
48 hr 16.82 -5,0 4.07 13.07 5

Metal Spc,'imen Data lest Cell Data

Weight change, mlg/cmr2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu -0.43 At and above oil level H var
Mg -0.83

Breakpoint Data
Metal discoloration, deposits

pitting, ar etching: Al No change Neut. no. 31 hr
Ti Blue 100 `1 vis 45 hr
Ag No change
Steel Blue green 'rest Conditions
Cu Orange-brown
Mg L piting Sample temperature, 'F 385

Sample volume. ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 223-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-18 AT 385OF

Vis, 100*F Vis Vis, Neut. No., Oil Lo.!s,
cs/100'F Increase, % cs/210 0 F mg KOI-H/g t

Initial 17.55 - 4.61 0.21
16 hr 17.06 --2.8 4.48 1.19
24 hr 16.94 -3.5 4.40 1.42
40 hr 16.49 -6.0 4.27 2.03
48 hr 15.99 -8.9 3.97 8.84 2

Metal Specimen Data Test (Cell Data

Weight change, mg/cn 2 : Al 01.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 1,; Trace
Ag 0.00
Steel +(j.02 Tube deposits: Below oil level None
Cu -0.34 At and above oil level H var

Breakpoir, Data
Metal discoloration, deposits.

pitting. or etching: Al L yellow Neut. no, 40 hi
Ii Purple 1(8100 vis 48+ hr
Ag 1. yellow
Steel Blue Test Conlitions
Cu Orange-brown
Mg I pitting Sample temperature. '1- 185

Sample volume, Jil 200
Air wuie, litee/hr 10
Condensate return Yes
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I. SI NO 223.3. RI S IAl S!() RI.1 1LIX OXIDA I ION ('OIROSION 1I 'I(ON 0-05-19Al 385'1

Vj, I001(8 V1. Vih,. NeutI. No., Oil I o,,.
c~~i IO " n r t,' ,2 IO01 11g K()ll/g t,

17.72 4.67 o.25
16 t 1704 -- 8 4.44 1.17
'4 hi 10.95 -4 3 4 7 1.40

40 hr 16.54 -6 7 4.28 2.12
48 hr8 - 10.7 3.98 8.02 3

Metal Specimenll Dlatat ('cell Data

\\eigiht hange. nig/cInz: Al 0.010 Sludge in oil: 200-mesh filter Non,:
Ti +(l02 Centrifuge, vol ',; "lr;tc
Ag 0.0011
Steel +0.02 Tube deposits: Below oil level Nonc
('u -0.201 At and abovc oil level M var
Mg +G.04 ________________________

M +1Ieakpoint I Data
tclal i dlcol oration. deposits.
pioing, or cl,ihing' Al L. yCllo\w Neut. no. 39 hr

Ti Purple I00 1: vts 48+ hr
Ag I. •,'Il . . .

Steel Bloe Tet,+ Coqditions
(u Orange-brov n
Mg Y0llo% Sample temperature. 0I, 385

Sample volume. ml 200
Air i ite. liter/hr 1t)
Conmensate return Yes

"TIFST NO. 2234. RESULTS 01: RLI-ILUX OXIDATION-CORROSION TEST ON 0-65-21 A'I 385'l.

V 1o " Vis Vis, Neul. No., Oil Loss,
Ii I00°1 Increase, '," cs/2 10,'F mg KOII/g wt

1=5 15A] 3.76 ot.07
lb hrf 15.26 01j) 3.75 I.W2
24 hr 1526 +1.11 3.74 1.21
411 hr i 1 18 -o.2 3.70 1.49
48 hr i15.14 +11.2 3,75 1,63 3

-I I- -

letJl Specimen I),lta I Cet ('ell DIat

v'eilit change. no, km-2: Al 0I.00l Sludge in oil' 20I0 mvl filler None
Ii (1} (cl00 il'ug . Vol I r, c

II000
Steel m1i

2  '1 ube deposit',: IBelow• oil level None
(to (0 14 .\ and albov coillevel I eIe
Mg 4114 0114

Bfic~ilkpoini tlMoill

1ll11g. orf 'I, Il-it, A I ellom N utl v'o 4M8+ hr
II IBroim n I 1 '" %i, 4 ?1 i I

Ag I yVlhoss l

Steel Blue Tes ('ondtilion,
( U Purpic-gzreen

Mg L yellow Sample emlperalurc. "I 385
Sanliple voluine, i11 2(91
Air rate, lilcr/ir 10
Condensate return Ye\
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I ST NO. 223-S. RISLJIIS o1i RI,,IA IXrX OXIDATION-CORROSION TEST ON 0-65-25 AT 38501

Vi. 100I1( Vik Vis. Neut. No.. Oil Loss,
SS/I C(i I ncrea se, 1; c21021 mg KOH/g wt IX

Initial 14.71 3.67 0.07
16 hr 14.64 0.5 3.65 0.92
14 hr 14.81 +0.7 3.65 1.16
4 I•i, 14.75 +0.3 3.64 1.38
48 hI 14.81 40.7 3.61 1.62 3

Met w , i Data Ic (I,.I It

Weight k ange. -ug/c1i 2: Al +0.02 Sludge In oil: 20(8-iesh filter None
Ti (000 'Centrifuge, vol None
Ag -o.02
Steel +0.0I2 '1 ube deposits: Below oil level None
('n -0 16 At and above oil level L var
Mg +04.2

BreaLpoint Data
Me'tal diii,.'olora ton , deipo',i I!

pitting, or cthing: Al I yellow Neut. no. 48+ hr
li Brown I IXII vi, 48+ hr
Ag L. yello%%

Stec! Blue lest Conditions
Cu Purple-green
Mg L y%;ljow Sample temperature, 0F 385

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes

I $ST NO. 223-6 R1 SLTLTS Of RIi LUX OUlDATION-(ORROS ON TI-ST ON 0-65-31 AT 35?cl"

Vis. 10001- Vil Vis, Neut. No., Oil Los%.
cs/ I 00"1 Il ,ease. 111, 1 , 1 (l- Ing KOHIIg wt t;

Initial 13.4(0 3.23
Itf hr 14.14 5.5 3.35 0.42
24 itr I .29 6.6 .t 36 0.59
40f hr 14.51 8 3 042 0.83
4)1 hr 14.64 9 3 , 44 01.93 I

"Mctal Specirnen Data 'eNt Cell Data

, ,gih change. mg/tm 2
: Al (V00 Sludge in oil: 2181-mesh filter None'

I 1 (lOll Centrifuge, vol "; None
.%g 1,100

Steel +(1.014 1lite deposits: Belo%% oil level None
(u 401 14 At and above oil level None
M~g +tl.12

"M et al discolora tion, klcpt)sil1 tsrea2 
oini Djat

pinting, or clhlong AI No k hinge Newt. no 48+ hir
Ii I, tan Itit"I vl% 48,4 ,' r
Ag No change
Steel Blue Iesl (ondition'.
Cu Orange
%Mgl No change Saiple tentu.rature, . 385

Sample volume, ml 200
Air ratc. liter/hit It
(ondvnrwte return Yes
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UIST NO. 224-1. RFSLIti S OF REFLUX OXIDATION-CORROSION TFST ON 0-05-14 AT 38501'

Vis, 00°F Vis Vi!:, Neut. No, Oil Losi,
cs/ 10011. 1 ncrease, ," cs/210°F mg K OfI/g wt ¼

Initia! 17.7 1 - 4.67 0.24
16 hr 17.46 -1.4 4.55 1.03
.-4 hr 17.40 -!.8 4.53 1.20
40hr 17 24 -2.7 4.49 1.47
49 hr 17.13 -3.3 4.46 1.63 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al Sludge in oil: 200-mesh filter None
Ti Centrifuge, vol % Trace
Ag -

Steel Tube deposits. Below oil level None
Cu -0.04 At and above oil level M var
Mg +0.16

Breakpoint Data
Metal discoloration, depoits.,

pitting, or etching: Al Neut. no. 48+ hr
Ti 100'F vis 48+ hr
Ag
•tee .... Test Conditions
Cu Yellow
Mg Yellow Sample temperature, *F 385

Sample voldme, ml 200
Air rate. liter/hr 10
Condensate return Yes

TESI NO. 224-2. RESULTS OF: RI:FLUX OXIDATION-CORROSION TEST ON 0-65-14 AT 385OF

Vis, IC04(1 Vis Vik, Neut. No., Oil Loss.
cs/IO0'1 Increac,'; k'N/2 " 0- mg KOII/g wt •

Initial 17.71 4.67 0.24
16 hr 19.51 10.2 5.13 0.73
24 hr 21.11 19.5 5.42 0.74
40 hr 32.50 ] 83.5 6.(17 23.2
48 hr 879.6 4 M66 59.26 22.3 58

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al Sludge in oil: 200-mesh filter None
Ti Centrifuge, vol 'l. (al
Ag
Steel Tube deposits: Below oil level None
(u 11.3 At and above oil level L var
Mg .9.5

Metal discoloration, deposils, Test Conditions
pitting, or etching: Al .... ..

Ti SarnplE temperature, 'F 385
Ag Sample volume, ml 200
Steel Air rate, liter/hr 130
Cu Ii pitting Condensate return Yes
Mg II pitting
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TESi NO. 224-3. RESULTS OF- REFLUX OXIDATION-CORROSION TESI ON 0-65-ig AT 38501"

Vis, 1004, Vis Vis, Neut. No., Oil Loss,
Cs/1001 Increase. C'%/210,!' mg KOH/g wt '7

Initial 17.55 4.61 0-21
)6 hr 17.30 -1 4 4.52 1.00
24 hr 17.24 -1.8 4 51 1.19
40 hr 17.06 - 2.8 4.44 1.53
48 hr 15.92 -9.3 4.08 3.83 1

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : At Sludge in oil: 200-mesh filtei None
Ti Centrifuge, vol % Trace
Ag
Steel - Tube deposits: Below oil level None
47U -0.47 At and above oil level M var
Mg -0.24

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Neut. no. 42 hr
Ti 0(10,'F Ai, 48+ hr
Ag - -

Steel - Test Conditions
Cu Yellow
Mg Yell(kw Sample temperature, 'F 385

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes

TEST NO. 224-4 RESULTS OF REILLUX OXI)DA] ION-CORROSION TEST ON 0-65-18 AT 3355F

Vis, i 100"F Vi% Vi., Neut. No., Oil Lo-ss,
,,s.00 "1. Increase.'; cs/210°% mg KOH/g wt %

Initial 17.55 4.61 0.21
16 ht 1950 I II 5.03 0.71
4 fit 2.1.26 21.1 5.44 0.73

401 it 28.79 64.0 7.12 1.03
4K hr 42.61 j 143 10.12 1.13 54

Mcal Spec'imcn Data rest Cell Data

Weight I hange. mg/cm
2; Al Sludge in od: 200-mesh filter None

Ti Centrifuge, vol . (a)
Ag
Steel Tube deposit.: Below od. leve!
Cu *0.22 At and above oil level L vat
Mg +0.22

Metal di-coloration, deposits. Test Conditions
pitting, or etching: Al

Ti Fample temperature, 'F 385
Ag Sample volume. ml ?00
Steel Air rate. liter/hr 10
Cu Yellos Condeniate return Yes
Mg YCllos

t , insbfficient sample.
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IIS] NO .24-5. RI.:S'I IS FO1 RIE :H. UX OXIDATION-CORROSION TiST ON O-66-2 Al 385't-

V ,(I(0 1 Vis Vis. Neit. No., Oil I o,'
cI/I 00,U Increavt, s/21 (I' rtng KOlH/g t

Initial 1 84 3.33 0.05
16 hi 14.50 4.8 3.44 0.53
24 hr 14.08 6.1 3.49 (1.78
410 hr 14.41 7.7 3.51 1.03
48 hr 15.07 8.9 3.53 1.14

Meta; Specimen Data T.Mst Cell Data

Weight change, mig/em!2
: Al 0.100 Sludge in oil. 200(-msch filler None

Ti 0.00 Centrituge, vol None
Ag 0.00
Steel +0.04 Tube denosits: Itelo\% oii level None
Cu 0.00 At and above oil level None
Mg O.aO

Breakpoint Data
Metal discoloration, deposits,

pitfing, or etching: Al No change Neut. no. 48+ hr
Ti 1_ tan 100i 1 vik 484 hr
Ag L yello,
Steel Bluc-green Test Conditions
Cu Yellow
Mg No change Sample temperature, 1. 385

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes

TIUST NO. 224-6. RLSULTS 01 REFLUX OXIiDATION-CORROSION TEST ON 0-66-11 AT 385°F

"" , ..i. 10011' Vis Vis. Neut. No.. Oil Loss,
cs/100°I1 Increase.'; cs/2 110 l' mg KOII/g wt '4

,nitial 16.41 4.30 0.16
16hr 16.0, -2.2 418 0.21
24 hr 15.94 -2.7 4.17 01.27
401 hr 15.64 -4.7 3.82 7.29
48 hr 13.59 +13.3 4.21 13.57 4

- I - - -n II

Metal Specimen Data Test (ell Data

Weight change, mg/=n2 : Al 0.00 Sludge in oil- 210-mesh filter None
Ti (1.00 Centrifuge. vol . None
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu 0.00 At and above oil level None
Mg 0 00

Breakpoint Data
Metal discoloration, deposits,

pitting, ot etching. Al L yellow Neul no 31 hr
Ti Brown 100"l Vik 41 hr
Ag L yellow
Steel Blue-green Test Condition%
(u Orange
Mg No chanp Sample lemperature, 1 385

Sample volume. ml 200
Air tale. liter/hr I0
Condensate return Yes
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IEST NO. 225-I. RI.SLIVIS O1 REI:LUX OXIDATION-('ORROSION TEST ON 0-66-11 AT 38°I-'

Vis, 100"1 Vis Vis, Neut. No., Oil Loss,
cs/I00,F Increase, '; csl21 111n mg KOII/g wi 9

Iniial 16.41 4.30 (1.16
16 hr 16.38 -0.2 4.28 01.09
24 hir 16.49 +0.5 4,34 0.12
401 hr 40.(H) + 144 6.90 29.948 hr 120.6 +635 14.25 45.2 44

Metal Specimen Data Test Cell Data

Weight changc, mg/cm 2  Al 0.0'0 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.06
Steel 0.00 Tube deposits: Below oil level None
Cu -0.22 At and above oil level L vat
Mg -1.12

Metal discoloration, deposits, Test Conditions

pitting, or etching: Al L yellow
I i Brown-purple Sample temperature, 01. 385

Ag Gray Sample ';olume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu L etching Condensate return Yes
Mg L pitting

TEST NO. 225-2. RI SUI TS OFNONkI LLX OXIDATION-CORROSION TEST ON 0-66-11 AT 385*F

Vis 1(110' Vis V, Neut. No., Overhead Oil Loss, Overhe Sample

cs/100
0

1 Incree. '. cs/210"1: mg KOH/g Wt. g wt AimiKH/ Ves.
Img KOH/g cs/W 00F

nitiw l 16.41 4.30 0.16
16 hr 1641 O.0 4.28 01( I 15.4
24 hr 16 59 1.1 4.33 0. i2 23.1
4(0 hi 47.33 188 7.67 33.9 33.6
48 hr 144.4 78(1 15.79 47.9 63.5 45 29.2 8.97

Metal Speconnen Data Test Cell Data

eAigliht hangp., mg/cm2: Al 01,00( Sludge in oil: 2(K)-mesh filter None
Ti +!002 (entrifuge, wol 7 None
Ag 1k)
Steel 11,(00 Tube depoits Belo% oil level None
(u 0I O At and above oil level L vaT
Mg i 1, 3 0

MetIa dicoloration. deposits, lest (onditions

litting. Ol etching. Al I ,clhmo
Ti Browsn-purple Sampkl temperature. '1 31(5
Ag Gray Sample vulume. ml 200
Steel Blue-green Air rate. hteciht 130
('u I etthin$ Condensate return No
Mg t pitting
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II Si NoI.2 R I StIr I I (II0 RI I I\ OX (XIDA I)ION-(CORROStION 'I.S'I ON -64-2 Al 385'1

V10. l001 \'i. Vi%, Neut. No., Oil Los'.
I ol I I nct eIase, ,s•u/21 olIl Ing KOIi/g \x "2

I lilit 1.1 -7T5 C05 0.09
lH) hr 2() M, 8.4 5.31 01.21
"24 hr 30 41 1(.6 5.41 0.28
40 lih 31.1i 13.1 5.48 0.37
4x h1 31.54 14 7 5.54 (0.41 4

Mletal Speciiin Oiata I'eA Cell Data

%'eight t hange, tg,/c 2: Al 0!.001t Sludge in oil- 2(0it-lisi tiltter None
1T 0.100 ('cnrit'uge. vol', None
Ag +0 (,2I
Steel +0.04 Tube dtepomiI: Belo\\ oil level None
(u WI.(0l0 At and above oil level None
Mg +0.1o

IBreakpoint Data
M'!jI discoloration deposits,

pitting, or etching: Al No change Neul. no. 48+ hr
Ii I ian l100( 1: vi" 48+* hr

Ag Yellovi"
Steel Blue Itc-t Conditions
Cu Orange-rose
Mg L pitting Samply temperature. °[ 385

Sample volume. ml 200
Air rate. liter/hr 1(0
Condcenatc return Yes

T1 ST NO. 226-2. R1 SULTS 01- RI-.LI UX OXIDATION-('ORkOSION 1ILST ON 0-64-12 AT 385"'1.
KOII ... me

Vis, 100"tI Wic Vis, Neut. No., Oil L os.
I c•,s/ 100ii I n,,r ca se. ,< c/t21 1 n.in KOli/g 1

Initial 13.76 ' 3.-N 0.37
16 hr 15(03 9.2 3.73 1.25
24 l[i 15A14 10.0 3.75 1.44
40 hi 14,9o 8 1 3,71 1 85
418 hr 1473 71 0 3.69 2.10 2

Metal ' e' , Illict't I)aIa "I t ( ell Data

\\elil ll . hange, nIg nL112 Al M.( Sludge III l 20(-illtet Filler I rjio 0
I i +11.2o ( entrifuge, vol 0( 2
,)g +0 t.12
Steel +-.14 1 ulo' deposit', Helis oil lesel I ýar
(u +11012 At and abox e -il I-,el I! var
Mg +0. lIN

ltitakpoint Dato

% l'lta di,.,iiloratlion, deposi•ts.
polti!L. or 'IV h ln ,l1 IDark bro +n NLut 10 n 484 l hi

li lBrotn 10(01 %is 4?H, ltr
-%f 1: l)ark lito)% tl
Stccl Dark hroxl n-bltie I esl ( orn ill,.

( u Dark libho n-oringr
\ ii r rDark rt Samlen lt.p 1.t e',lli,,aIor". 'I

haillle ulul c m .ll I 2Jill
Ali rite. liler'ir Ill
(ondenxulle i urn Ye

74

7I



II'Sl No. 226-3 I-SI ITS 01- RI I-.IX OXIlIATION,'CORROSION TI SI ON 0-64-I8 AI 385"l

Vi I00,I W% Vis, Neut No., Oil loss,
L-sl 1ill Increase, % cs/21 0F mg K Oil/g wt I;,;

Initial 16.7f. 4.?') (112
16 hl 17.04 + 1. 4.29 1.39
24 hr 17.02 +I.6 4.27 1.71
40h l6I .7. /1.84.1) 2,38
44 hr 4.05 5.13 3

Metal Spccinien Drata I est (ell Data

Weight -lhange, mg/cnm2 : Al (0.00 Sludge in oil: 200-mesh filter None
Ti (WO00 Centrifuge, vol '' "race
Ag 0.00
Steel -0.02 'Tube deposits: Below oil level 4one
Cu +01.012 At and above oil level H var
Mg 01.001

Breakpoint 
Data

Metal discolorition, deposits.
pittinj. or etching: Al L blue Neut. no 40 hr

"Tli [ blue 100'1• vi% 48+ hr
Ag No change
Steel L green-blue Test Conditions
Cu Orange
Mg L yellow Sample temperature, `F 385

Sample volume, ml 200
Air rate, !iter!hr 10
Condensate return Yes

"TI1.51 NO. 22t-4. RItStII S OI RIlI- ItX OXIDATION-CORROSION 1IiST :N (-65-4(0 Al 31•F5.

Vis. 10(1(11 Vis Vis. Neut. No.- Oil Lo•s•,
cs/I I(00 i Increase, ',; c.1210'1• mg KOlI/g t 1,;

Initial 13.69 3.31 0 ;
16 hir 14.47 5.7 3.42 0.34
24 hr 14.62 6.8 3.46 0.50
4o hr 14.85 8.5 3.4 Y 0.73
48 hr 14 97 9.3 3.51 093 3

Metal Specimen Data Test ell [at

Weight change. .ng,'crn2 
. Al (0 0(0 Sludge in oil: 200-niesh lfilltt None

I 1 ( (1)0 ( entrifuge. vol None
Ag 0.00(
Steel ,(004 "Iie deposits Belo" odl level None
C u 4(112 At ind above oil level None
M•! +(1.2

Biealk point Data
Metal discoloration. deposits.

pitting, ot cthhin: Al No Lhange Neut n 48+ itr
It I tan I 11001 vis 484 hr
Arg \ ellos
Steel hi os n--blue I est C'onditions
( u Oiange-
kg No , hange Saimple le'nipltatur-t, '1 385

Sample volume, rill 200
Air rate, liter/hr 10

Condensate return Yes
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lI.ST NO. 226-5, RESULTS O1: REI.LUX OXIDATION-CURROSION I1'FS ON 0-66-0 AI' 385"1t

SVis, 100,F Vis Vis, Neut. No., Oil Loss.

c%/ 100"F Increase, 1,1, c.s/2 1 00F mg KOll/g wt 't

Initial 13.89 3.34 0.06
16 hr 14.60 5.1 3.45 0.56
-24 hr 14.77 6.3 3.49 0,72

Ji 40 lhr 15.02 8. I 3.52 1.01I
48 lhr 15.15 9.1 3.54 1.14 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : At 0.00 Sludge in oil: 200-mesh filter None

Ti 0.00 Centrifuge, vol , None
•;Ag 0.00

Steel +0.02 Tube deposits: Below oil level None
Cu 0.00 At and above oil level None
Mg 0.00

__Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hr
Ti L tan 100°F vis 48+ hr
Ag L yellow
Steel P~lue Test Conditions
Cu Yellow
Mg No change Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

f

TEST NO. 226-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-26 AT 38501.

100-F Vis Vis, Neut. No., Oil Loss,
cs/100IF I ncreae, cs /210*F mg KOH/g wt %

Initial 12.75 3.10 0.35
16 hr 13.49 5.8 3.22 0.40
24 hr 13.74 7.8 3.27 0.46
40 hr 14.04 10.1 3.31 0.47
48 hr 14.15 ! 1It 3.35 0.52 3

Metal Specimen Data Test Cell Data
iI

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
I i 0t00 Centrifuge, vol % 0..2
Ag o.o0
Steel 0,00 Tube deposits: Below oil level None
(u 0.00 At and abome oil level None
mg +0,04

Breakpoint Data
Metal disoloration, deposits,

pitt;ng. or etching: Al L yellow Neut. no. 48+ hr
"Ti L tan 100*F vis 48+ hr
Ag L yellow
Steel Brown-yellow Test Conditions
Cu Brown
Mg L brown Sample temperature, OF 385

Sample volume, ml 200
Air rate. titer/hr 10
Condensate return Yes
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TEST NO. 227-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-23 AT 385 0F

Vis, I000 F Vis Vis, Neut. No., Oil Loss,
oh/100°1 Increase, , -s/20!F mg KOHIg wt ';

Initial 12.62 - 3.15 0.20
16 hr 13.28 5.2 3.26 0.57
24 hr 13.48 6.8 3.31 0.70
40 hr 13.71 8.6 3.35 1.08
48 hr 13.74 8.9 3.35 1.18 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge. vol !/, None
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu +0.06 At and above oil level None
Mg +0.14

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hr
Ti L tan 10$0,1: vis 48+ hr

f Ag No change
Steel Peacock Test Conditions
Cu Brown-orange
Mg Gray Sample temperature, 01F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condcnsate return Yes

TEST NO. 227-2. RESULTS O: REFLUX OXIDATION-CORROSION TEST ON 0-65-37 AT 38501-IVib, 1009F Vis Vis, Neut. No., Oil Loss,
cs/! 00 F Increase, '1 cs/2100 1: mg KOH/g wt %

Initial 14.37 3.43 0.34
16 hr 16.57 15.3 3.73 3.09
24 hir 1.67 29.9 4.02 5.64
40 hi 23.33 62.4 4.72 9.75
48 fr 26.39 83.6 5.26 10.20 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge. vol 7, None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -3.24 At and above oil level None
"Mg -25.9

Breakpoint Data
Metal discoloration, deposits.

pitting, or etching: Al No change Neut. no. 6 hr
Ti 1. tan 10001 vis 8 hr
Ag No change
Steel Blue Test (onditions
Cu " etching -
Mg H pitting Sample temperature, 0 F 385

Sample volume. ml 200
Air rate. liter/hr 10
Condensate return Yes
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11 SI NO 2273. RFS1 ItIS)I. RII It X OXI )I' D A )N-tORKIOSION TIS I ON 0-62-10 A'I 385'T

Vis, ;i01., Vis Vis, N~ut. No., Oil Loss,
cs/100*F Increase, % cs/210'F mg KOHig vt ,

SInitial 16.84 4.45 0.22
16 hr 16.60 -1.4 4.32 1.26
24 hr 16.29 -3.3 4.29 1.40
40 hr 16.08 -4.5 4.1" 2.27
48 hr 15.36 -8.8 3.9l 6.42 3

Metal Specimen Data Test ('ell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None

Ti 40.04 Centrifuge, vol % Trace

Ag +0.02
Steel +0.02 Tube deposits: Below oil level None
Cu 0.00 At and above oil level . M carbon
Mg +0.02

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L blue Neut. no. 48+ hr
I i Purple 100°1, vis 48+ hr
Ag L brown '"
Steel Blue-green Test Conditions
Cu Brown-purple
Mg Yellow-green Sample tempeiature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
('ondensate return Yes

TEST NO. 227-4. RESULTS OF REILUX OXIDATION-CORROSION TEST ON 0-65-35 AT 38501F

Vis, I000 'r Vis Vis, Neut. No.. Oil Loss,
cs/1000 F Increase, 14 cs /210'1-l mg KOH/g wt r;

"Initial 13.08 -- i.21 u !9

16 hr 13.89 6.1 3.34 0.53
24 hr 14.13 7.9 3.38 0.85
40 hr 14.40 10.0 3.40 1.21
48 hr 14.48 10.6 3.43 1.41 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in ofl: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel 0,00 Tube deposits: Below oil level None
Cu +0.06 At and above oil level None
Mg 0,00

Breakpoint Data
Metal discoloration, deposits.

pittirg, or etching: Al No change Neut. no. 48* hr
Ti L tan JiOlF vis 48+ hr
Ag No channe
Steel Blue-brown Test Conditions
Cu Orange green

SMg No change Sample temperature, OF 385
"Sample volume. ml 200
"Air rate, liter/hr 10
Condensate return Yes
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'ITST NO. 227.5. kRISUT'S 01, RlFU'. X OXIDATION-CORROSION TEST ON 0-61-I1 A1 31151'

Vi%. 101.)1' Vis Vis. Neut. No.. Oil Lo•.,
cs/ 100l0  I ncrease.' CS21101 mg KOII/g wt

Initial 15.67 4.11 0.39
16 hr 15.74 404 4.11 1.45
24 hr 15.69 +).1 4.10 1.63
10 hr 15.44 - L.S 4,00 2.33
I4h hr 15.09 -3.7 3.80 8.39 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None'
Ti 0.00 Centrifuge, Vol 0.2
Ag +0.06
Steel (0.00 Tube deposits: Below oil level L var
('u -0.08 At and above oil level M var
Mg -0.04

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Peacock Neut. no. 39 hr
Ti Yellow-tan 100.," vis 48+ hr
Ag Brown
Steel Peacock Test Conditions
Cu Brown
Mg Yellow-purple Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

ITST NO. 227-6. RESULTS 01: RI. I UX OXIDATION-CORROSION TUST ON 0-63-16 MT 38501:

Vis, I009. Vis Vis, Neut. No., Oil Loss,
cs/100°F I ncreawe.' cs/210 0 F mg KOIi/g wt %

Initial 16.47 4.34 0.29
16 lhr 16.29 - 1.1 4.26 0.89
24 hr .6.31 - 1.0 4.24 1.20
40 hr 16.02 - 2.7 4.18 1.58
48 hr 15.81 -4.0 4.12 1.99 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0I.O0 Centrifuge. vol '/ Trace
Ag +0.02
Steel ' '.T10 Tube deposits: Below oil level L var
('C 0.00 At and above oil level M var
Mg +(0.012

Breakpoint Data
Metal discoloration, deposits,

pitting, or etkhing: Al L blue Neut. no. 48+ hr
Ti Tan-blue I (0lF vis 48+ hr
Ag L brown
Steel Blue-yellow Test Conditions
C1 Orange-brown
Mg Gray Sample temperature, 'F 385

Sample volunme, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 230-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0460-8 AT 385OF

Via, 100*F Vis Via, Neut. No., Oil Loss,
s/0FIncrease, % s/210OF mgKl/gw%

Initial 16.12 - 4.20 0.18
16 hr 16.18 +0.4 4.21 0.79
24 hr 16.04 -03 4.17 1.03 .
40 hr 15.70 -2.6 3.95 3.90
48 hr 17.16 +6.5 4.14 13.91 4

tV
Metal Speclinen Data -Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None

TI 0.00 Centrifuge, Vol % 0.2

steel 0.00 Tube deposits: Below oil level None
Cu -0.79 At and above odlevel M Va
Mg -0.02

Breakpaint Data
4 ~~Meta discoloration, deposits

pittingi, or atching: Al L yellow Neut. no. 28 hr
Ti Purple 100 0F vis 44 hr
AS L yellow
Steel Blue-gren Test Conditions
CU M etchingIMg L pitting Sample temperature, OF 3RS

Sample volume, ml 700
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 230.2. RESULTS OlV REFLUX OXIDATION-CORROSION TEST ON 0460-18 Al 385F

Va,' 100F1 Vis Via, Neut. No. Oil Loss,
cs/ 10001 1 ncrease, % cs/210*F ms KOHig wt %

nltial 12.13 -3.17 0.19

hr 13.20 8.8 3.36 1.31
00hr 12.98 7.0 3.33 1.88

8hr 12.8S 5.9 3.30 2.13 2

etalSpecmen ataTest Cell Data

Weight change. mg/cm 2: Al +0.02 Sludge, in oil: 200-mesh filter 0.9 z
Ti +.6Centrifuge, Vol % 0.2

Sel +08Tube deposits: Below oil level H carbor
Cu -028At and above oil level L carbon

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L yellow Neut. no. 48+ hir
Ti Tan-brown l00*1' vis 48+ hr
AS L brown
steel Blue Test Conditions
Cu L etching
MS L gray Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 230-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-62-3 AT 385*F

Vis, I00°F Vis Vi%, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210F mg KOH!g wt %

Initial 15.51 - 3.84 0.02
16 hr 15.76 +1.6 3.84 0.76
24 hr 15-72 +1.4 3.84 1.00

40 hr 15.57 +0.4 3.85 1.37

48 hr 15.50 -0.1 3.77 1.54

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.14 At and above oil level M var
Mg 0.00

Breakpoint Data

Metal discoloration, deposits, B Data

pitting, or eiching: Al L yellow Neut. no. 48+ hr
Ti Brown-purple 100*F vis 48+ hr
Ag L yellow
Steel Blue Test Conditions
Cu Purple-brown
Mg No change Sample temperature, *F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yeý

TEST NO. 230-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-624 AT 385OF

Vis, 100*F Vis Vis. Neut. No., Oil Loss,
cs/100'F Increase, 7 cs/ 210°F mg KOH/g wt%

Initial 15.01 - 3.93 0.11
16 hr 15.28 1.8 1 06 1.53
24 hr 15.23 1.5 3.94 1.62
40hr 15.13 0.8 3.92 1.77
48 hr 15.09 0.5 3.82 1.91

Metal Specimen Data Test Cell Data

Weight thange, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol '1- Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.10 At and above nil level M var
Mg -0.77

Breakpoint Ual,
Metal discoloration, deposits,

pitting, or etching: Al L yellow Neut. no. 48+ hr
Ti 1. tan I001F vis 48+ hr
Ag Yellow
Steel Purple-blue Test Conditions
Cu Brown-green
Mg H pitting Sample temperature, 'F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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I TEST NO. 230-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0462-6 AT 385OF

Via, I000 F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210F mg KOH/g wt %

Initial 17.79 - 4.70 0.24
16 hr 17.40 -2.2 4.53 1.26
24 hr 17.26 -3.0 4.49 1.51
40 hr 16.78 -5.7 4.37 2.1948 hr 15.72 -11.6 4.02 5.30 3

Metal Specimen Data Test Cell Data

Weightchange, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter Vone
Ti 0.00 Centrifuge, vol % Trace
Ag +0.02
Steel 0.60 Tube deposits: Below oil level L var
Cu -0.22 At and above oil level M var
Mg 0.00S~Brerkpoint Data

Metal discoloration, deposits,

pitting, or etching: Al L yellow Neut. no. 40 hr
Ti Purple-brown I 00°F vis 48+ hr
Ag L yellow
Steel Blue Test Conditions
Cu L etching
Mg L yellow Sample temperature, *F 385

Sample volume, ml 200

Air rate, liter/hr 10
Condensate return Yes

I TEST NO. 230-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-62-7 AT 385OF

Vis, 1000F Via Vis, Neut. No., Oil Loss,
cs/l00OF Increase, % cs/210OF mg KOH/g wt %

Initial 17.42 - 4.19 0.01
16 hr 17.60 +1.0 4.19 0.68
24 hr 17.56 +0.8 4.18 0.85
40 hr 17.38 -0.2 4.14 1.12
48 hr 17.28 -0.8 4.12 1.26 3

Metal Specimen Data Test Cell Data

Weight change, mj/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
As_ +0-02
Steyl 0.00 Tube deposits: Below oil level None
Cu 0.00 At and above oil level L vat

SMg +0.18
I Breakpoint Data

Metal discoloration, deposits,
Spitting, or etching: Al L yellow Neut. no. 48+ hr

Ti Yellow-brown I000F via 48+ hr
_ _ __As_ Yellow

Steel Blue Test Conditions
I Cu Purple-brown

Mg Gray Sample temperature, OF 385
Sample volume, ml 200
Air rtte, liter/hr 10
Condensate return Yes
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TEST NO. 232-. RE.SULTS 01: RI;.I+UX OXIDATION-CORROSION TEST ON 0-62-7 AT 385SF
- I I ,

Vis, I0O.F Vis Vis, Neut. No., Oil Loss,
cs, 1009. Increase. ';'cs/210F mg KOH/g Wt %

Initial 17.42 4.!9 0.01
16 hr 17.59 +1.0 4.20 0.61
24 ht 17.59 +1.0 4.19 0.74
40 1i 17.44 +0.1 4.14 0.98
48 hr 17.38 -0.2 4.13 1.13 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol / None
Ag -0.02
Steel 0,00 Tube deposits: Below oil level None
Cu -0.16 At and above oil level L carbon

Mg +0.10
Breakpoint Data•

Metal discoloration, deposits,
pitting, or etching: A] L yellow Neut. no. 48+ hr

Ti L brown I001F vis 48+ hr
Ag Yellow
Steel Blue test Conditions
Cu Green-biown ,
Mg L gray Sample temperature, °F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TLST NO. 232-2. RESULTS OF RIAl LUX OXIDAi ION&ORROSION ILS1 ON 0-62-13 AT 385012

Vis, 10001. Vis Vis, Neut. No., Oil Loss,
cs/100'F Increase. '; C'! 2 11101 mg KOH/g wt '1

initial 16.00 - 4 24 0.25
16 hr 15.74 -1.6 4.13 1.28
24 hr 15.62 -2.4 4.12 1.46
40 hr 13.34 -4.1 4.03 2.05
48 hr 15.12 -55 3.45 2.86 3

%letil Specimen Data Test Cell Dala

Weight change. nig/cm 2 : Al 0.00 Sludge in oil: 20f-mesh filter None
Ti 0.00 Centrifuge, Vol None
Ag 0.M0
Steel 0,00 Tube deposits: Below oil level None
C'. -0.22 At and above oil level It carbon
Mg +0.102

Breakpoint Data
Metal Jis oloratis,,. depo'a %, -

pitting. or ct..hing Al L hlue Neut no 46 hrl
I i Purple-tan I00F Vis 48+ hr
Ag L yellow
Sleel Blue-green Test (Conditions
Cu L pitting
Mg Yellow-broin Sample temperature, *F 385

Sample volume, ml 200
Air rate. literiht 10
Condensvte return Yes

9.
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S[IFiST NO, 232-3. RESULTS 01- RIFi.UX OXIDATION-'ORROSION TI'STON 0-63-1 AT 3851
Vis. 1000' Vis Vis, Neut. No., Oil Loss,

cs/ 100*F crease, cs/210°F ing KOII/g wt %

Ini,1lal !7.48 4.64 0.23
16 hr 17.24 -1.4 4.50 0.84-4 ht 17.17 -1!.8 4.49 1.0440 hr 16.72 -4.3 4.37 1.63
48 hr 15.76 -9.8 4.09. 3.78 2
Metal Specimen Data Test Cell Data

Weight change, mg/cm2ý AI -0.02 Sludge in oil: 200-mesh filter None

Ti 0.00 Centrifuge, vol % None
Ag 0.90
Steel +0.02 Tube deposits: Below oil level None
Cu -0.08 At and above oil level H carbon
Mg +0.10S~Breakpoint Dat'b

Metal discoloration, deposits,

pitting, or etching: Al L blue Neut. no. 40 hr
Ti Purple-tan 100°F vis 48+ hr
Ag L yellow
S~eel Blue-green Test Conditions
Cu Brown-orange
Mg Yellow-brown Sample temperature, *F 385

9ample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 232-4. RESULTS CV REFLUX OXIDATION-CORROSION TEST ON 0-63-2 AT 385 0F
Vis, I-O°F Vis Vis, Neut. No.. Oil Loss,

cs/l00'1 Increase, 7, cs/210*F mg KOH/g wt C4

Initial 16.26 - 4.31 0.22
16 hr 16.1! -0.9 4.25 0.92
24 hr 16.07 - 1,2 4.22 1.1040 hr 15.70 -3.4 4.12 1.60
48 hr 15.06 -7.4 3.91 3.90 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : At 0.00 Sludge in oil: 200-mest. filter None
Ti 0.00 Centrifuge, vol % NoneSAg -0.02
Steel 0.00 Tube deposits: Below oil level None

Cu -0.06 At and above oil level H carbonMg -0.14"
Brekpoint Data

Metal discoloration, deposits,
pitting, or etching: Al I, blue Neut. no. 43 hr

Ti Parple-tan 100*1: vis 48+ hr
As L yellow -
Steel Blue-peen Test Conditions
Cu Brownnratne
Mg Yellow-wrown Sample temperature, OF 383

Sample volume. ml 200
Air rate. liter/hr 10
Condensate return Yes

i8
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TEST NO. 232-5. RESULTS O1 RHI.VX OXIDATION-(ORROSION TI''I ON 0-63-3 AT 385*1•

Vis, 100°F Vis Vis, Neut. No.. Oil Loss,
cs/00 0 F Increase, 1/,/2 1O11 mg KOHIg Wt 1%

Initial 15.24 4.09 0.24
16 hr 15.28 410.3 3.99 1.24
24 hr 15.25 +0.1 3.97 1.40
40 hr 14.95 -1.9 3.90 2.09
48 hr 15.64 +2.6 3.84 12.43 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm
2

: Al 0.00 Sludge in oil: 200-mesh filter None

Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.47 At and above oil level H carbon

Mg -0.67 . .....
Breakpoint Data

Metal discoloration, deposits .Ba nt t
pitting, or etching: Al L blue Neut. no. 40 hr

Ti Blue-green 10011F vis 48+ hr
Ag L yellow
Steel Blue-green Test Conditions
Cu L etching
Mg L pitting Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 232-6. RESULTS 01: REFIUX OXIDATION-CORROSION riST ON 0-63-8 AT 38501•

Vis, 100•1- Vis Vis, Neut, No., Oil Loss,
cs/ I 00'F lncreae,' ( cs/210*1: mg KOH/g wt ";

Initial 13.77 3.50 0.1S
16 hr 14.51 54 3.63 0.88
24 hi 14.57 5.8 3.63 1.07
40 hr 14.60l 6.0 364 1.45
4H hr i4.71 6.8 3.65 1.63 2

Mletal Specimen Data lest Cell Data

%eight change, mgicm:2  At 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol "; 1.4
Al 0 .
Steel - 002 Tube deposits: Belo% oil level None
(Cu -0.49 At ,snd ashve oil level L carbon
MI -0.10

breakpoint Data

Mctal discoloration, depoits.,
pitting, or etching Al 1. blue Neut. no 48* hr

1i Purple-tan ItJ00i 0% 41H* hr
AS L yellow
•Steel Blue-purple Test Conditions
Cu L etching
Mg Brown Sample temperature, 01 385

Sample volume. ml 200
Air rate, literlhr 10
(ondn,•te return Ycs
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I TEST NO. 237-1. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON F-1041 AT 6000F

Vis, I00PF Via Vis, Neut. No.. Oil Lons,

Initial 34.5 - 12.88 0.00
16 hr 432.2 21.9 14.13 0.08
24z•r 515.7 45.5 15.27 0.19
40 ht 851.0 140 19.38 0.31
48 h 1231.5 247 23.16 0.34 8

I .. ...... ' "Normal Electra-

Metal Specinen Data Cleaning cleaning Test Cell Data

Weight change, mg/cm 2 : Al 0.00 0.00 Sludge in oil: 200-mesh fidter None
Ti 0.00 0.00 Centrifuge, vol % None
A8 0.00 -0.02Steel +0.02 -0.08 Tube deposits: Below oil level None

S.S. 0.00 0.00 At and above oil level Very L varC -. -
Mg -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Blue-geen Sample temperature, O°' 600
Ag L brown Sample volume, ml 250Steel Dark gray Air rate, liter/hr 20

S.S. Blue-reen Condensate return No
Cu
Mg

TEST NO. 237-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON F-1041 AT 6000 F

Viz, I00PF Vis Via, Neut. No,, Oil Loss,
c I1OO"F Incmase, % cs/210IOF mg KOH/g wt%

Initial 354.5 - 12.88 0.00
16 hr 415.6 17.2 13.92 0.07
24 hr 460.6 29.9 14.52 0.09
40 h•' 556.2 56.9 15.86 0.13
41ht 617.6 74.2 16.65 0.16 10

Normal Electro-
Metal Speomen Data Cleaning cleaning Test Cell Data

Weoolht cha., mgn/rcm: Al -0.02 -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 0.00 Certrifuge, vol % None
Ag -0.08 -0.16
Steel +0.02 -0.12 Tube deposits: Below oil level None
S.S. 0.00 0.00 At arnd above oil level Very L va
Cu +0.20 -0.95
Mg +0.57 +0,14

Metal discolomtlon, Jepodts, Test Conditfmns
pittil, or etching: Al L yetlow

Ti L brown Sample temperature, °F 600
AS L blwn Sample volume, ml 250
Steel Dek gray Air rate, fiter/hz 20
S. S. Irownm-puple Condensate turn No
Cu Dark brown
Mg Gray
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TEST NO. 237-3. RESULIS OF NONREFLUX OXIDATION-CORPOSION TEST ON K-105 ! AT 600F

Vis. ! 00*F Vi$ Vis, Nent. No., Oil Loss,
cs/1000 F Increase, % cs/2102 F rmg KOH/g wt %

Initial 390.6 - 13.33 0.00
16 hr 482.2 23.5 14.65 0.06
24 hr 534.2 36.8 15.28 0.07
40 hr 650.5 66.5 16.67 0.11
48 hr 725.1 85.6 17.59 0.13 7

Normal Electro-
Metal Specimen Data Cleaning cleaning 'rest Cell Data

Weight change, mg/cm2 : AI -0.02 -0.04 Sludge in oil: 200-mesh mdter None
Ti 0.00 -0.02 Centrifuge, vol % None
Ag -0.06 -0.14
Steel +0.04 -0.16 Tube deposits: Br.ow oil level None
S.S. 0.00 -0.02 At and above oil level Very L varCu +0.43 +0.04

Mg +1.24 +0.39

Metal discoloration, deposits, Test Conditions
pitting, or etching: At No change

Ti L brown Sample temperature, OF 600
Ag L brown Sample volume, ml 250
Steel Dark gray Air rate, liter/hr 20
S.S. Brown-purple Condensate return No
Cu Dark brown
Mg Purple

TEST NO. 237-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-66-10 AT 600*F

Vis, I O0°F Vis Vis, Neut. No., Oil Loss,
cs/100°F In..rease, % cs/210"F mg KOH/g wt%

Initial 348.0 - 12.90 0.00
16 hr 377.2 8.4 13.32 0.06
24 hr 382.7 10.0 13.43 0.05
40 hr 389.6 12.0 13.51 0.03
48 hr 396.6 14.0 13.63 0.05 8

Normal Electio-
Metai Specimen Data Cleaning cleaning Test Cenl Data

Weight change, mg/cm2 : ! 0.00 -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 -0.02 Centrifuge, vol % None
AS 0.00 0.00
Steel +0.04 0.00 Tube deposits: Below oil level None
S.S. 0.00 0.00 At and above oil level Very L var
Cu -

Mg

Metal discoloration, deposits, Test Conditions

pitting, or etching: Al L yellow
Ti L brown Sample temperature, OF 600
AS L yellow Sample volume, ml 250
Steel Dark pay Air rate, liter/hr 20
S.S. L brown Condensate return No
Cu
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TEST NO. 237-5. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-66-26 AT 6OnF

Via, 100*F Vis Vis, Neut. No., Gil Loss,
c1s/I00F Increase, % cs/210PF mg KOH/g wt%

Initial 274.5 - 26.32 (a)
16 hr 282.9 3.1 26.83 -

24 hr 286.9 4.5 27.1ti -
40 hr 295.9 7.8 28.01 -

48 hr 330.0 20.2 28.43 - 12

Normal Electfo-
Metal Specimen Data Cleaulng cleaning Test Cell Data

Weight change, mg/cmn: Al +0.12 +0.04 Sludge in oil: 200-mesh filter None
Ti -1.26 -1.91 Centrifuge, vol % None
Ag 0.51 -0.51
Steel +0.93 -1.09 Tube deposits: Below oil level Thin
S.S. +0,08 +0.04 At and above oil level White sludge
Cu -Mg - _

Metal discoloration, deposits, Test Conditions
pitting, or etching: At L gray

Ti M etching Sample temperature, *F 600
Ag L pitting Sample volume, ml 250
Steel Dark gray Air rate, liter/hr 20
S.S. Dark gray Condensate return No
Cu
Mg

(a) Sample insoluble in titration solvent.

TEST NO. 236-1. RESULTS OF NONREFLUX OXIDATION-ORROSION TEST ON F-1041 AT 650OF

Via, 1001 Vis Vis, Neut. No.. Oil Loss,

cs/I00MF Increase. " cs/210"F mg KOH/g wt %

Initial 354.5 12.88 0.00
16 hr 1795 406 26.71 0.38
24 hr (a) - 54.58 0.48
40 hr (a) 1556 0.70 19)

Normal Electro-
Metal Specimen Data Cleaning cleaning Test Cell Data

Weight change, mg/cm 2 : Al +0.04 0.00 Sludge in oil. 200-mesh filter None
Ti 0.00 0.00 (entrifuge, vol % (a)
Ag +0.71 +0.30
Steel +0.12 - 125 Tube deposits: Below oil level None
5S.S. +0.08 0.00 At and above oil level M var

SCu -MU - -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L brown

Ti Blue Sample temperature, 'F 650
Ag Brown Sample volume, ml 250
Steel Brown Air rate, fiter/hr 20
S.S. Peacock Condensate return No
Cu -

MIR -

(a) Sample too thick for analysis- test terminated at 40 hr.
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'TEST NO. 238-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON F-1041 AT 650 0 1:

Vis. l00,l, Vis Vis, Neut. No., Oil Loss,
cs/l000 |F Increaw., % cs/210F mg KOH/Sg wt%

Initial 354,5 12.88 0.00
16 hr 1103 211 21.46 0.15
24 hr (a) 30.61 0.19
40 hr (a) 96.36 0.33 7

SNormal Electro-
Metal Spechben Data Cleaning cleaning Test Cell Data

Weight change, mg/cm 2 : Al 0.00 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 0.00 Centrifuge, vol % (a)
Ag -0.32 -0.32
Steel 10. i 2 -4.70 Tube deposits: Below oil level None
S.S. +0,04 0.00 At and above oil level M var
Cu 0.00 -1.42
Mg +0.26 +0.10 ,

Metal discoloration, deposits, Test Conditions

pitting, or etching: Al No change
Ti Purple Sample temperature, 'F 650
Ag L pitting Sample volume, ml 250
Steel Brown Air rate, literihr 20
S.S. Blue-brown Condensate return No
Cu Orange-brown

Mg Brown .....

(a) Sample too thick for analysis- test terminated at 40 hr.

'1

TEST NO. 238-3. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-66-10 AT 650OF

Vis, 100•.: Vis Vis, Neut. No.. Oil Loss,
Ca/ 10001. increase, 4 c./2 109. mg KOH/g wt ,

Initial 348.0 12.90 0.00
16 hr 404.6 16.3 13.71 0.00
24 hr 426.6 22.6 14.06 0.00
40 hr 474.8 36.4 14.71 0.02
48 hr 1%06.6 45.6 i5.13 0.65 6

Normal Electro-
Metal Specimen Data Cleaning cleaning Test Cell Data

Weight change, mg/cm 2 : Al 0.00 0.00 Shtoge in oil: 200-mesh filter None
Ti 0,00 0.00 Centrifuge, vol 'Ir None
Ag -0.12 -0.12
Steel +0.12 - 1.64 Tube deposits: Below oil level None
S.S. +0,02 0.00 At and above oil level L var
Cu
Mg

Metal disoloration, deposits, 'rest Conditions
pitting, or etching: Al 1. yello,.

Ti I1 brown Sample temperature, 01- 650
Ag Yellow Sample volume, ml 250
Steel L blue Air rate, liter/hr 20
S.S. L brown Condensate return N.,
Cu
Mg
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TEST NO. 238-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-66-10 AT 63001

Vis, 100'1: Vis Vis. Neut. No.. Oil Loss.
c/1/I0qF lncrease, % cs/2100 F mg KOH/g wt t

Initial 348.0 - 12.90 0.00
16 hr 4n5.6 16.6 13.73 0.02
24 hr 426.9 22.7 14.05 0.02
40 hr 472.2 35.7 14.69 0.04
48 hr 502.8 4 .5 15.14 0.06 12

Norma! Electro-
Metal Specimen Data Cleaning cleaning Test Cell DatU

Weight change, mg/cm 2 : Al 0.00 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 0,00 Ceatrifuge, vol % None
Ag -0.10 -0.10
Steel +0.14 -0.59 Tube deposits: Below oil level None
S.S. +0.02 0.00 At and above oil level L vat
Cu +0.08 -0.31
Mg +0.22 +0.02

f Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti L brown Sample temperature, OF 650
Ag Yellow Sample volume, ml 250
Steel L blue Air rate, liter/hr 20
S.S. L brown Condensate return No
Cu Orange-brown
Mg Brown

TEST NO. 241-1, RESULTS OF REFLUX OXlr)ATION-CORROSION TEfT ON O.65-14 AT 3470F

Vis, 100*F Vis Via, Neut. No., Oil Loss,
cs/100*F increase, %# cs/210°F mg KOH/S w' %

Initial 17.66 - 4.65 0.26
7 days 17.47 -1.1 4.55 1.47

f 14 days 32.17 +82.2 6.44 43.5
21 days - - 72.6S...• 26 days - 30(a)

Metal Specimen Data Test Cell Data

Weight change, mg/cm2
2: Al +0.04 Sludge in oil: 200-mesh filter (a)

Ti +0.04 Centrifuge, vol % (a)
Ag 0.00
Steel +0.06 Tube deposits: Below oil level H var & carbon
Cu -. 80 At and above oil level Yellowish-white crystals

SMg -0.02
Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al Yellow Neut. no. 5 days

Ti Brown-purple 100*F vis 8 days
AS Yellow-purple
Steel Blue-purple lest Conditionb
Cu Elthed
Mg Laige pit Sample temperature, OF 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
No oil makeup for samples taken.

(a) Test terminated after 21 days-sample solidified.
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TEST NO. 241-2. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON 0-65-14 AT 347*F

Vis, 1001F Vis Vis, Neut. No., Oil Loss,
. cs/l I O0F Increase, % cs/210°F mrg KOH/ wtt%

Initial 17.66 - 4.65 0.267 days 17.41 -1.4 4.53 1.44

14 days 15,78 -10.6 4.01 6.11
21 days 12,185 +68,898 278 60.6
26 days (a) - - 61.9 21

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 . At 0.00 Sludge in oil: 200-mesh filter (a)
Ti ÷0.02 Centrifuge, vol % (a)
Ag 0.00
Steel 0.0a Tube deposits: Below oil level H var & carbon
Cu -1.87 At and above oii level YellowIsh-white crystals
Mg -1.91

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Yellow Neut. no. 6 days
Ti Brown-purple 100I F vis 17 days
Ag Yellow-purple
Steel Blue-purple Test Conditions
Cu Etched
Mg Large pits Sample temperature, OF 347

Sample volume, ml 200
Au rate, liter/hr 10
Condensate return Yes

(a) Solidified sample.

TEST NO. 241-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-19 AT 347 0 F

Vis, IO0F Vis Vis, Neut. No., Oil Loss,cs/I0OeF Increase, % cs/210'F mng KOH/g wt %

Initial 17.72 - 4.67 0.25
7 days 17,34 -2.1 452 1.41

14 days V' 64 -6.1 4.35 2.00
21 days 64.96 +267 11.38 44.1
26 days (a) .. 54.1 20

Metal Specimen Data Test Cell Data

Weight ;hange, mg/cml: Al -0.02 Sludge iii oil: 200-mesh filter -

Ti 0.00 Centrifuge, vol % --All 0.00
Steel 0.00 Tube deposits: Below oil level H vai & carbon
Cu -2.86 At and above oil level Yellowish-white crystals-,Mg -0.06 ..

Breakpoint 
Data

Metal discoloration, deposits,
pitting, or etching: Al Yellow Neut. no. 14 days

Ti Blue-yellow 00*'F vis 15 days
Ag Yellow
Steel Brown-yellow-blue Test Conditions
Cu Etched
Mg Small pit Sample temperature, OF 347

Sample volume,, 11.1 200
Air rate, liter/hr 10
Condensate return es

Solidified sample.
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TEST NO. 241-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-4-21 AT 34 7*F

Vii, 104WF Vit Viu, Neut. No., Oil Loss,
c1100l F Increas, % ca/2106F mg KOH/g wt %

t

lnftial 15.11 - 3.76 0.07
7 days 15.40 1.9 3.78 1.22

14 days 15.33 1.5 3.74 1.82
21 days IS.59 3.2 3.71 3.60
26 days 17.80 17.8 4.05 9.15 11

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: A 0.00 Sludge in oil: 200-mesh filter NoneSTi 0.00 Centrifuge, vol % Trace
AS .oo 00
Steel 0.00 Tube deposits: Below oil level L vat

Cu -0.22 At and above oil level None
M8 0.00 .

Briakpoint Data 2dMmowdsoal tion dapoif s,
pit&& or etchlng: Al L pale b!ue Neut. no. 18 daysSTi Blue-lpren I1009F vii 23 days

A L tan
Steel L pale gren Test Conditlors
Cu Brownish-red,,..
Mg No change Sample .emperature, F 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 241-5. RESULTS OF REFLUX OXIDATIO,.CORICOSION TEST ON 0-65-31 AT 347*F

Via, 100F Vis Vii, Neut. No., Oil Loss,
cu/10(F Increase, % cs/210-F nig KOH/g wt %

Initial 13.40 - 3.23 0M o
7 days 14.7. 10.1 3.45 0.54

14 days 15.11 12.8 3.52 0.73
21 days 15.45 15.3 3.57 0.80
26 days 1 1.59 16.3 3.59 0.85 12

Metal Specimen Data Test Cell Data

Weiht change, mj/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
AS 6.00
Steel +0.02 Tube deposits: Below oil level None
Cu +0.22 At and above oil level None

SMg 0.00 ,,
Breakpoint Data

Metal discoloratlon, deposits, .
pitting, or etching: Al No change Neut. no. 26+ days

Ti L tan 1000F vit 26+ days
As Litan
Steel Brown-purpl Test Conditions
Cu L etching
Mg No change Sample temperature, *F 347

Sample volun e, ml 200
Air rate, liteuthr 10
Condenate return Yes

it9
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TEST NO. 241-6. RESUL IS O- RLI LUX OXIDATION-CORROSION I I-$i ON O-64.25 AT 3471I

Vis. 100PF Vis Vis, Nca*t. Nu., Oil Loss,
cs/00F Increase. % cs/210OF ing KOH/g wt %

Initial 13.64 3.31 0.10
7 days 16.35 19.9 3.73 1.10

14 days 17.23 26.3 3.78 1.66
21 days 20.36 49.3 4.33 4.54
26 days 23.39 71.5 4.79 5.69 12

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None

Ag -1.20
Steel 0.00 Tube deposits: Below oil level H var & carbor
Cu -69.9 At and above oil level None

Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al No chapge Neut. no. 14 days

Ti L tan 100I F vis 16 days
Ag Charcoal spay
Steel Blue Test Conditions
Cu H etching
Nig No change Sample temperature, OF 347

Sample volume, mi 200
Air rate, fiter/hr !10
Condensate return Yes

TEST NO. 248-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-18 AT 347*F

Vis, 00PF Vis Vis, Neut. No., Oil Loss,
cs/100PF Increase, 17 cs/210 0 F mg KOH/g wt%

Initial 17.55 4.61 0.21
7 days 17.48 -0.4 4.57 1.41

14 days 16.92 --3.6 4.45 2.22

21 days 19.79 +12.8 4.52 25.4
26 days (a) -1 52.74 53.0 21

Metal Specimen Data Test CeUl Data

Weight change, mg/cm2: A[ 0.00 Sludge in oil: 200-mesh filter -

Ti +0.02 Centrifuge, vol 7,
Ag -0.10
Steel +0.04 Tube deposits: Below oil level H var & carbon
Cu -0.51 At and above oil level None
Mg -0.95 White trystalline deposits in condenser

Metal diLoloration. deposits, Breakpoint Data
pitting, or etch~ng: Al L yellow

Ti L green Neut. no. 14 days
Ag Yellow IO0 F vis 16 days
Steel Brown-green
Cu L etching Test Conditions
Mg Large pits

Sample temperature, ' F 347
Sample volume, ml 200
Air rate. liter/ha 10
Condensate return Yes

Ia) Sample semisolid.
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TEST NO. 248-2. REULTS OF REFLUX OXIDATION.CORROSION TEST ON 0-6S-18 AT 347F

Viz, 1000F Via Vi NRot. No., Oil LOUS,
O00F Inoasas, •ce/210"F nm KOHIs Wt%

.002Celufue vol

Ksi• 17.T5 - 4.61 0.217 days 17.33 I. 4.54 1.28
14 days 16.97 -3.3 4.40 2.24
21 days 16.32 -7.0 4.02 13-15
26 days ?a 7.88 33.4 17

MOWa Specimen Data Test CeCU Data

waftht d'Aw, r'm=j : "Al 0.00 Slu0V tin oil:' 2oo.,eh filte (.)-
Ti +0.02 Centrifuse, Vol % (6)
AS -0.04
Stal +0.02 Tube degosits: Below oil leve H var & carbon
Cu -1.16 At and abc, oi level None

Metal discoloatmlon, deposits, - B __poit Dat
pittlngf etchWng: Al L yellow Neut. no. 17 days

TI L greae 1008F vis 23 days
Al Yellow
Steel Brown-green Teat Conditions
Cu Etched
Mg - Stonpb tempertue, -F 347

Sample volume, ml 200
Air rate, Hter/hr 10
Condensate etum Yes

(a) Samplen nmod.

TEST NO. 248-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-19 AT 3479F

via, I w.PF Vi Vi,, Neat. No., Oil LoSe,
csIOO0F ncrease, % cs/210F mg KOH/g Wi t

initial 17.72 - 4.67 0.25
7 days 17.46 -1.5 4.55 1.37

14 days 16.7d -5.3 4.38 2.46
21 days 18.93 +6-8 4.39 23.7
26 days (a) - 8.56 52.4 19

Metal Speelen Data Test Cell Data

Welght change, um /cm2 : Al 0.00 Sludg in oil: 200-mesh filter
TI +0.04 Centuifag, vol %
As -0.08
Steel +0.02 Tube deposits: Below oil level H var & carbon
Cu -2.27 At and above oil level None
Mg +0.08 White crystalline deposits m condenser

Metal discoloration, deposits, Breakpoint Data
pitting, or etching: At L yellow

Ti L yellow-blue Neut. no. 13 days
Ag Yellow I00PF vis 19 days
Steel Brown-green
Cu Etched Teot Conditions
Mg L yellow-p/eon

Sample tempeatture, F 347
Sample volume, ml 200
Air tat@, litult/h 10

I! Condensate return Yes

Ai athr/r1
(a) Samplme asnlolidifled.
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TE:ST NO. 248-4. RESULTS O1" REiULUX OXIDA'I'lO(-IORROSION TIST ON 0-65-21 AT 34701'

Vis, 100F Vis Vis. Ne,,t. No., 00Lo.s,
cst I (KrO Increase. % cs/2101r. ms KOH/# wt X'.

Initial 15.11 3.76 0.07

7 days 15.49 2.5 3.82 0.9
14 days 15.37 1.7 3.79 1.75
21 days 15.49 2.4 3.76 2.10
26 days 15.56 3.0 3.80 2.38 9

Metal Specimen Data Test Cell Data

Weight change, mg/CM 2 : At 0.00' Sludge in oil: 200-mesh filter None
Ti 0.0" Centrifuge, vol % Trace
Ag -0.08
Steel +0.02 Tube depoits: Below oil level M & H var
Cu At and above oil level None
M g ..... . .. .... . .

9reikpoint Data

Metal discoloration, deposits.
pitting, or etching: Al No change Neut. no. 26+ days

Ti Pale bluc I100
0 F vis 26+ days

Ag Tan
Steel Browr-green Test ConditionsI
Mg Sample temperature, *F 347

Sample volume, w! 200
Air rate, _iter/hr 10__
Condensate return Yes

I

TEST NO. 248-5. RESULTS 01 RI .I LU X OXIDA [ION-'ORROSION TEST ON 0-66-25 AT 34701-

Vis, 10001. Vi% Vis, ' Neut. No., Oil Loss,
cs/ I OF Incrcas•'. ',; cS/2 1 OF mg KOH/g wt %

Initial 13.64 3.31 0.110
7 days 15.83 16.1 3.65 1.47

14 days 18.60 36.7 4.09 3.35
21 days 22.94 68.2 4.74 6.73
26 days 25.47 86.7 S.11 7.87 i2

Metal Specimen Data Test . ell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vl None
Ag -1.72
Steel 0.00 Tube deposits: Belo%% oil level None
Cu --112 At and above oil level None
MS

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. I I days
Ti L tan 1001F vis 9 days
Ag Brown
Steel Blue Test Conditions
Cu Etched
Mg - Sample temperature, o'F 347

Sample volume, ml 200
Air rate. literlfir 10
Conden%.te return Yes

I



TEST NO. 243-6. RESULTS OF REFLUX OXIDATIONCOPROSION TEST ON 0-66-25 AT 347F

Vis, 10(PF Vis VI, Neut. No, O Loss,
cs/100PF Increase, % cu/210F nng KOH/g wt %

Initial 13.64 - 3.31 0.107 days 15.27 12.0 3.56 1.16

14 days 15.81 15.9 3.69 1.91
21 days 16.14 18.3 3.73 2.10
26 days 16.17 18.5 3.71 1.91 3

Metal Specimen Data Test Cell Data

WeIht Change, mg/cM2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
As -0.57
Steel +0.02 Tube deposits: Below oil level NoneMSCu - At and above oil level None

ptt at etching: Al No ch e Neut. no. 26+ days
Ti L tan 100*F vts 26+ days
As blue I .. , ...
Steel Blue Test Conditions

M?8 Smple temperature. F 347
Sampe volmne, mrl 200
Air rate, Nter/h 10
Condenste return Yes

I

TEST VO. 253-1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON 0-66-25 AT 385°F

Via, 100F Vib Vis, Neut. No., Oil Loss,
ca/100OF Increase, % cs/210"F nV KOH/g wt %

Initial 13.64 - 3.31 0.10
16 hr 14.85 8.9 3.49 1.52
24 hr 15.15 11.1 3.54 1.66
40 hr 15.63 14.6 3.62 2.17
48 hr 15.99 17.2 3.68 2.73

Metal Specimen Data Test Cell Data

Weight change, mt/cml: Al 0.00 Sludp in od: 200-mesh filter None
TI 0.00 Centrifuge, vol % None
As 0.00
Steel 0.00 Tube deposits: Below oU level None
Cu -1.74 At and above oil level None
Mg 0100

Breakpoint Data

Metal discoloration, depBrets,,on Da
pitting, or etching: Al No change Neut. no. 48+ hr

Ti L brown IO00F vis 48+ hr
As Brown
Steel Blue-purple Test Conditions
C11 L hmrn-orange
Ms No chanu Sample temperature, OF 385

Sample volume, ml 200
Alr rate. liter/hr 10
Condensate return Yes
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TEST NO. 253-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0467.2 AT 38S*F

Vis, 1000 F Vis Vis, Neut. No., Oil Loss,
cs/ I 0F Increase, % co/210OF no KOH/I wt %

Initial 14.40 - 3.57 0.21
16 hr 14.38 -0.1 3.52 0.45
24 hr 14.41 +0.1 3.52 0.57
40 hr 14.37 -0.2 3.50 0.82
48 hr 4.41 +0.1 3.50 0.94 2

Metal Specimen Data Test Ceil Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
AS 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu -0.02 At and above oil level None
Mg -0.10

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hr
Ti L brown IOWF vii 48+ hr
AS L yellow
Steel Green-blue Test Conditions
Cu L brown-orange
Mg White Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 253-3. RESULTS OF REFLUX OXIDATION-CORROSIGN TEST ON O47-3 AT 385"F

Via, 1009F1 Via Vis, Neut No., Oil Loss,

cs/lOO F Increase, % cs/210°F mg KOHI/ wt %

ln;tial 12.77 - 3,13 0.24
16 hr 13.47 5.5 3.24 0.63
24 hr 13.64 6.8 3.27 0.84
40 hr 13.79 8.0 3.30 1.22
48 hr 13.90 8.8 3.31 1.36

Metal Specimen Data Test Cell DOli

Weight change, midcm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, voi % None
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu +G.06 At and abeve oil level None
MA 0.00

Breakpoint Data
Metal discoloration, deposits,

pitting, of etching: Al No change Neut. no. 48+ ht
TI L brown I001F vii 48+ hr

As L yellow
Steel Purple-blue Test Conditions
Cu Brown-orange
Ms No change Sample temperature, OF 385

Sample volume. ml 200
Air rate, lIte/hy 10
Condensate return Ye,
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TEST NO. 253-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-66-25 AT 385uF

OveheSamp
Via, 1000 F Vis Vis, Neut. No., Overhead Oil Loss, Acd ,

cs/100*F Increase, % cs/2O 0IF mg KOH/& Wt, g wt % A i MIS1

______I_____ - -_____ mg KOl4Ig csj1000F

Initial 13.64 - 3.31 0.10 -

16 hr 20.71 51.8 4.33 0.36 48.5
24 hr 24.15 77.1 4.77 1.59 59.7

40 hr 3130 129 5.64 1.90 67.7
48 hr 35.02 157 6.11 2.09 6815 51 4.49 7.66

Metal Specimen Data Test Cell Data

Weight change, mg/cmn: Al 0.00 Sludge in oil: 200-mesh filter None

Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None

Cu -0.53 At and above oil revel None
Mg 0.00

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brovn Sample temperature, *F 385
Ag Brown Sample volume, ml 200
Steel Blue-purple Air rate, liter/hr 130
Cu L brown-orange Condensate return No
Mg No change

TEST NO. 253-5. RESULTS OF NONREFI UX OXIDATION-CORROSION TEST ON 0-67-2 AT 385OF
- - r - -

Vis, 100*F Vis Vis, Neut. No., Overhead Oil Loss, OveAhead Sample
Cs/100I F Increue, % cs/2 1OF mg KOH/g Wt, g wt% mg KOH/g cs/100.F

Initial 14.40 - 3.57 0.21 -
16 hr 15.52 7.8 3.74 0.28 29.9

24 h 16.39 13.8 3,86 0.34 42.2
40hr 18.18 26.2 4.16 0.55 61.1
48 hr 19.36 34.4 4.36 0.63 67.0 40 1 1.33 10.11

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al 0.00 Sludge in oil: 200-mesh filter None

Ti 0.00 Centrifuge. vnl % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None

Cu -0.10 At and above oil level None
Mg 0.00 ...... .

Metal discoloration, deposits, Test Conditions
pitting. or etching: Al No change

Ti L brown Sample temperature, *F 385
AS L yellow Sample volume, ml 200
Steel Blue Air rev. liter/hr 130
Cu Pink-orange Con-lenate return No
Mg White
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TEST NO. 253-6. RESULTS OF NONREFLUX OXID&TION-CORROSION TEST ON 0-67-3 AT 3850 F

Vis, 100'F Vis Vis, Neut. No., Overhead Oil Loss, Overhead tieAcidity, Vis,
cs/IO0F Increase, % cs/210 0 F mg KOH/$ Wt, g wt % mag KOH/g cz/100PF

Initial 12.77 - 3.13 0.24 -
16 hr 15.87 24.3 3.60 0.40 38.7
24 hr 16.86 32.0 3.75 0.59 47.9
40 hr 18.70 46.4 4.00 0.90 60.9 *

48 hr 19.73 54.5 4.18 1.05 64.6 42 2.10 8.62

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None.

Ti 0.00 Centrifuge, vol % Ncne
Ag 0.00
Steel 0.30 Tube deposits: Below oil level None
Cu -0.04 At and above oil level None
Mg +0.26 k

Met&. discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti 1, brown Sample temperature, OF 385
Ag L yellow Sample volume, ml 200
Steel Green-blue Air rate, fiterihr 130
Cu Brown-orange Condensate return No
Mg Gray deposit

TEST NO. 255-1- RESULTS OF NONREFLUX OXIDATION-CORROSION TFST ON 0-64-12 AT 385"F

Vis, 100"F Vis Vis, Neut. No., Overhead Oil Loss, Overhead Sam Ic
cs/100PF Increase, % cs/210F mg KOH/g Wt, g wt % Idmg KOH/g ViI I ______ m~ OH/g cs/1000 F

Initial 13.79 - 3.52 0.25 -

16 hr 15.37 11.5 3.s1 1.26 17.2
24 hr 15.57 12.9 384 1.31 24.5
40 hr 15.74 14.1 3.88 1.31 37.9
48 hr 15.75 14.2 3.85 1.48 44.3 30 4.29 12.01

Metal Specimen Data Te1t Cell Data

Weight change, mg/cm2 : Al +0.18 Sludge in oil: 200-mesh filter None
Ti +0.14 Centrifuge, vol % 2.8
Ag +0.20
Steel +0.20 Tube deposits: Below oil level H vat
Cu -0.01 At and above oil level None
Mg +0.26

Metal diwoloration, deposits, rest Conditions
pitting, or elching: Al Brown

Ti Brown Sample temperature, OF 385
Ag Brown Sample volume, ml 200
Steel Brown Air rate, litei/hr 130
Cu Brown-orange Condensate return No
M3 Brown
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TLST NO. 255-2. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-64-18 AT 3853F

Via, 100*F Vis Vis, Neut. No.. Overhead Oil Los, A Overhei Sam

cs/1000 F Increase, % csi2lOPF mg KOH/g Wt, g wt Acidity, VKig /
________ _______ I________mg;KOHIg cs/lO0

*F

Initial 16.84 -- 4.29 0.11 -
16 hr 18.24 8.3 4.56 1.19 23.2
24 hr 18.79 11.6 4.68 1.37 32.8
40 hr 20.21 20.2 4.98 1.80 50.1
48 hr 21.42 27.2 5.21 2.58 57.9 35 4.24 11.23

Metal Specimen Data Test Cell Data

Weight change, wg/VM2: Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % Trace
Ag 0.00
Steel +0,02 Tube deposits: Below oil level L var
Cu -0.04 At and above oil level None
Mg -0.04 ,, , . .... _

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Blue Sample temperature, OF 385
Ag No change Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu Brown Condensate return No
Mg Gray

TEST NO. 255-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-14 AT 3853F

Vis, 100OF Vis Vis, Neut. No.. Oil Loss,
,_c/lI0°n*F Increase. L 210 n KOH/z wt %

Initial 17.71 - j4.6 7  0.24
16 hr 17.12 -3.3 4.46 1.60
24 hr 17.04 -3.8 4.44 1.92
40 hr 16.48 -6.0 4.30 2.52
48 hr 16.25 -8.2 4.01 11.90 4

Metal Specimen Data Test CIll Data

Weight change, mg!Cm:. Al 0.00 Sludge In oil: 2OU-f'esn titter None
Ti 0.00 Centrifuge. vol % Trace
Ag -0.02
Steel 0.00 Tube deposits- Below o0 level H var & carbon
Cu -0.28 At and above oil level None
Mg -0.24 ,_________ ,______________,___

Breakpoint Dour

Metal diaolo atin, deposits,
pitting, or et01Thto Al No change Neut. no. 4. hr

Ti L blue 100*F vis 4F+ I-�
Ag L pink-yellow._,,,,__., ____

Steel Blue-green Test Conditions
Cu Brown-orange ,.. .. ___.
Mg L pitting SAmpie temperaturZ, 'l- 333

Sample volume. ml 200
Air rate. liter/hr 10
Condensate return Yes
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TEST NO. 255-4. RESULTS OF RElLIX OXIDATsON-CORROSION TEST ON 0-65-20 AT 3859.

Vir, 100'F Vis Vis, Neut. No., Oil Loss,
cs/I 00'F I ncrease, % iiO•i KOH/g wt '

Initial i 7.75 - 4.(8 0.26
16 hr 17.04 --4.0 4.44 1.62 I
24 hr 16.89 -4.8 4.39 1.94

40 hr 1637 -7.8 4.25 2.58
48 hr 15.80 -11.0 3.94 10.47 3

Metal Specimen Data 'rest Cell Data

Weight change, mg/cm 2 : A! 0.00 " Sludge in oil: 200-mesh filter None
"Ti 0.00 Centrifuge, vol % Trace
Ag 0.00

- Steel 0.00 Tube deposits: Below oil level H var & carbon

Cu -0.34 At and above oil level NoneS!-""Mg 0.00
Breakpoint Data

Metal discoloration, deposits, -
pitting, or etching: Al No change Neut. no. 40 hr

Ti Purple W0OOF vis 48+ hr
Ag L pink-yellow
Steel Blue-green Test Conditions
Cu Brown-orange
Mg L pitting Sample temperature, OF 385

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes

TEST NO. 255-5. RESULTS OF REFLLUX OXIDATION-CORROSION TEST ON 0-66-5 AT 385OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/ 1009F Increase, cs/210ait mg KOH/g wt 'X

Initial 15.04 3.75 0.05
16 hr 14.92 -0,8 3.68 1.23
24 hr 14.91 --0.9 .. 67 1.53

40 hr 14.79 - 1.7 3 e3 1.56
48 hr 14.70 -. 62 1.84 7

Metal Specimen Data I ct Cell Data

%eight change, mg/cm 2 : Al (.0(0 Sludge in oil: 200-mesh filter None
Jli 0.00 'Centrifuge. vol '7, None

Ag -R.02

Steel 0.00 1 ubc dcposits: Below oil level None
('u 0. ! 2 At and above on level None
Mg 0(.o

Breakpoint Data
Metal discoloration, depo,sits.

pitting, or etching: Al I ,ellos Neut. no 484 hr
I i lirown 1(0°01 vis 48+ hr

Ag Yellow -

Steel ifluc Te'. Conditions
(u Brown-uratige
Mg I. yellow Sample temperature, *F 385

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes
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nvsr NO. 255-6. RESULTS OF NONREFLUX OXIDATION-CORROSION TCST ON 0-66-5 AT 385 0 F

00Vis, 1001. Vis Vis, Ncul. No.. Overhead Oil Loss, verheadap
cs0 I (i' Invrease.,,; v%/210'12 mg KOH/g Wt. t Wt Amgdit/. Vis,

e gInitial 15.04 5 0.05o
016 hr 16.96 12.8 4.no5 1.1N 33.9-, 4 fir 18.34 21.9 4.28 1.I 47.8

S40 fir 221.62 50.4 4.96 1.29 67.8

g48 hr 25.64 70.5 5.44 !.53 72.5_ 45 1.53 9.08

Metal Specimen Data dlostt Cell Data

pWeigt change, mg/cm2: Al -0w Sludge in oil; 200-mesh filter None
Ti 0.00 p Centrifuge, vol 'r None
Ag -0.02
"Steel 0.00 Tube depositr: Below oil level None
C(u -0. n P, At and a Nove oil level NoneS•"Mg +0,55

MevMl discoloration, depositsr Test dCaditions: pitting, or etching: Al I ýCllo\%....
STi 1. hrju n Simple temperature, 'l, 385
i 'Ag 1L yello%% Sample volume, mnl 200

Steel Blue Air rate. liter/hr 130
C (u Brown-green Condensate return No

S•Mg Gray deposiit

S

I ST NO. 261-1, RESULTS 01, REILUX OXIDATION-CORROSION IISI ON 0-65-31 A] 34711

Vis, 100F Vis Vis, Neut. No., Oil Loss.
cs/1000 F Inerease, "c es/2100 1 mg KOH/g wt ,7

Initial 13.40 3.23 0.08
7 days 14 75 10.1 3.46 0.62

14 day% 15.24 13.7 3.53 0.83
21 days 15.64 16.7 3.61 0.94
26 days 15.81 18.0 3.62 0.91 15

Mewl Specimen Data Test Cell Data

Weight change, mg/em 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol ' None
Ag -0.08
Steel +0.04 Tube deposits: Below oil level None
Cu +01.18 At and above oil level None
Mg -0.02

Breakpoint Data
,letal discoloration, deposits.

pitting, or etching: Al No t hange Neut. no. 26+ days
Ti I brown 1001. vis 16+ days
Ag No change
Steel Red-brown I cs (Conditions
Cu Red-brown
Mg No change Sample tenmperature. 01. 347

Sample vOWlue., 1l1 260
Air rage. liter/hr 10
(ondensate return Yes

101



'TEST NO. 261-2. RESULTS OF REFLUX OXIDATION42.ORROSION TEST ON O-6S-21 AT 3470F

Vis, I0O°F Vis Vis, Ncut. No., Oil Loss,
cs/100 F Increase, % 1 c!/2101F mg KOlI/g wt %

Initia! 1511 -3.76 0.07
7 days 15,42 2.1 3.79 1.32

14 days 15.46 2.3 3.80 1.97
21 days 15.60 3.2 3.77 2.28
26 days 15.82 4.7 81 2.46 11
Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti -. 0.02 Centriuge, vol % Trace
Ag -0.02
Steel 0.00 Tube deposits: Below oil level L var
Cu -0.22 At and above oil level M var
Mg 0.00

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L pale blue Neut. no. 26+ days
Ti Blue 100*F vis 26+ days
Ag L orange & yellow
Steel Pale green Test Conditions
Cu Purple, brown & orange
Mg No change Sample temperature, OF 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 261-3. RESULTS OF Ri.1-LLUX OXIDATION-CORROSION TEST ON 0-66-25 AT 347 0F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100I F Increase, " cs/2l310 - mg KOH/g wt %

Initial 13.64 3.31 0.!0
7 days 15.34 12.5 3.59 1.30

14 days 15.88 16.4 3.66 1.57
21 days 16.18 18.6 3.71 1.64
26 day% 16.22 18.9 3.72 1.65 30

Metal Specimen Data Tesi Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol'," Trace
Ag -0.51
Steel 0.00 Tube deposits: Below oil level None
(u +0.04 At and above oil level None
Mg 0.00

Breakoint Data
Metal discoloration. deposit%,,

pitting, or etching: Al No change Neut. no, 26+ days
Ti L brown I0001 vis 26+ days
Ag L etching
Steel Blue Test ('onditions
(u Yellow
Mg No change Sample temperature. OF 347

Saimple volume.ti ml 200
Air rate. literilhr 10
(onldensate return Ye%
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ITIS I NO. 261-4. RLSULrS O1: RLFLUX OXIDA I ION4.-ORROSION TLST ON O-65-19 AT 34701

Vis, 1000F Vis Vis, Neut. No., Oil Loss,
cs/100F Increase. cs/210°1F mg KOH/g wt %

* .r

Initial 17.72 - 4.67 0.25
7 days 17.69 -0.2 4.63 1.28

"14 days 17.29 --2.4 4.51 1.76
21 days 16.89 -4.7 4.41 2.27
26 days 16.8? -4.8 4.40 2.32 8

Metal Specimen Data Test Cell Data

Weight change, mg/c:n 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace

& - Ag -0.10
Steel +0.02 Tube deposits: Below oil level L var
C:. - At and above oil level M var
MgMg

Breakpoint DataV Metal discoloration, de~posits,
pitting, or etching: A] L pale blue Neut. no. 26+ days

Ti Blue 100*F vis 26+ days
Ag Brown
Steel Blue, green, & yellow Test Conditions
Cu -______________

Mg - Sample temperature, °F 347
Sample volume, ml 200
Air rate, fiter/hr 10t
Condensate return Yes

TFIST NO. 261-5. RESULTS 01: REFLUX OXIDATION-CORROSION I EST ON O-65-i9 AT 347 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
•'cs/100*F Increase, 71, cs! 2 10°F rng KOH/g wt %

Initial 17.72 - 4.67 0.25
7 days 17.80 +0.5 4.66 1.27

14 days 17.38 -1.9 4.56 1.75
21 days 17.06 -3.7 4.46 2.03

-26 day% 16.99 -4.1 4.44 2.33 10

Metal Specimen Data Test Cell Data

Weight change, mg/Cm 2 : Al +0(02 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % Trace
Ag -0.08
Steel 0.00 Tube deposits: Below oil level I var
Cu +0,08 At and above oil level M var
Mg +0.10

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L pale blue Neut. no. 26+ days
Ti Blue 100*1 vis 16+ days
Ag Brown
Steel Blue, gr!er. & brown Test Conditions
Cu Yellow
Mg Gray, yellow. & pink Sample temperature, 'F 347SiSample volume. mil 200

Air rate. liter/hr 10
Condensate return Yes
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11,SI NO. 261-6. KISUL IS OI RI-LUX OXIDAIION-CORROSION II.SI ON 0-64-2 A'l 3471,

Vis, I00°IF Vis Vis, Neut. No., Oil Loss.
-C-S/1009F Increase, 9 cs/21 (101. ing KOH/g wt %

Initial 27.50 5.08 0.O0
7 days 31r24 i3.c, 5.50 0.34

14 days 32,05 16.5 C-60 0 38
21 days 32.68 18.8 5.68 0.46
26 day, 32.87 19.5 5.71 0.51 7

-ii I - -.

Me.tal Specimen Data Test Cell Datj

Weight change, mg/cm 2 : A) 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag -0.08
Steel 0.00 Tube deposits: Below oil level None

Cu -004 At and above oil level L vat
Mg +0.75

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 26+ days
Ii L brown 100°F vis 26+ days
Ag Yellow 

d

Steel Blue, green, & yellow Test Conditions
Cu Yellow & orange
Mg Gray Sample temperature, OF 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 268-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 Al 385-F

Vis, I00'1 Vis Vis, Neut. No.. Oil Loss,
0s/0I 0n n ', ",,Inv cs/210'F mg KOII/g wt 7,

Initial 13.24 3.26 0.23
16 hr 14..,9 7.9 3.44 1.02
24 hr 14.42 8.9 3.46 1.19
40hr 14.71 liI . 3.51 1.44
48 hr 14.82 11.9 3.53 1.57 4

Metal Specimen Data Test (ell Data

Weight t hange, mg/cm 2 : AI 0.00 Sludge in oil: 200-mesh filter Noqe
Ti +0.02 Centrifuge. vol '1 None
Ag 0(.00
Steel -0.02 Tube deposits: Below oil level None
Cu -0.24 At and above oil level None
Mg +0.02

Breakpoint Data
Metal discoloration, deposits,

pitting. or etching: Al No change Neut. no, 48+ hr
Ti 1 .)ror n 10001, vis 48+ hr
Ag I yellow
Steel Purple-blue Test Conditions
Cu 1. tch,.g
Mg Tan Sample temperature, °l" 385

Sample volume, ml 200
Air rate, liter/hr 10
('ondensate return Yes
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TEST NO. 268-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 385"F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100I F Increase, % cs/210*F mg KOH/g wt %

Initial 14.87 - 3.69 0.04
16 hr 15.04 +1.1 3.74 0.72
24 hr 15.01 +0.9 3.70 0.85
40 hr 14.85 -0.1 3.67 1.08
48 hr 14.79 -0.5 3.66 1.36 3

Metal Specimen Data Teat Cell Data

Weight change, mg/crml: Al +0.02 Sludge in oil: 200-mesh filter None
Ti O.Ca Centrifuge, vol % None
Ag 0.00
Steel +0.02 Tube deposits: Below oil level M var
Cu -0.1s At and above oil level None
Mg +0.06

Metal discolo7ation, deposits,

pitting, or etching: Al L yellow Neut. no. 48+ hr
Ti Brown-yellow 100I F vis 48+ hr
Ag Yellow
Steel Blue Test Conditions
Cu Brown-purple-g,
Mg Tan Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 268-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 385SF

Via, 1000F Vi- Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210°F mg KOH/g wt %

Initial 13.26 - 3.21 0.05
16 hr 13.96 5.3 3.33 0.48
24 hr 14.15 6.7 3.36 0.63
40 h 14.32 8.0 3.41 0.94
48 hr 14.49 9.3 3.42 1.11 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None

SAs 0.00

Steel -u-01 Tube deposits: Below oil level None
Cu -0,04 At and above oil level None
MS +0.02"'

Breakpoint Data

Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hr
Ti L brown 100I F vis 48+ hr
Ag L yellow
Steel Blue Test Conditions
Cu Yellow-orange
Mg No change Sample temperature. OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 168-4. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-67-e Al 385°F

Vis, 100°F Vis Vis, Neut. No., Overhbad Oil Loss,
cs/100lF Increase, % cs/210 0F mg V.OH/g Wt, 8 wt % ts

mg KOH/g csj ttO0IF

Initial 13.24 - 3.26 0.23 -
16 hr 15.44 6.6 3.65 0.80 39.5
24 hr 16.60 25.4 3.85 0.92 55.1
40 hr 20.53 55.0 4.47 1.30 77.4
48 hr 25.29 91.0 5.16 1.56 83 1 54 92 10.76

Metal Specimen Data Test Cell !'ata

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Below oil level None
Cu -0.41 At and above oil level None
Mg +0.02 _

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature,*F 385
Ag L yellow Sample vo!ume, ml 200
Steel Purple-blue Air rate, liter/hr 130
Cu L etching Condensate return No
Mg Tan

TEST NO. 268-5. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 385°F

Vis, 100*F Vis Vis, Neut. No., Overhead Oil Loss, Overhld! !ampek
cs/ lOOF Increase, % cs/2109F mg KOH/g Wt, g wt % Acidity, Vis,

_______ _______ ______ _______ _____________ nmg KOH/& csIIO
0
0F

Initial 14.87 - 3.69 0.04 -
16 hr 17.13 15.2 4.10 0.52 37.4
24 hr 18.82 26.6 4.39 0.58 52.3
40 hr 23.52 58.2 5.15 0.85 72.3
48 hr 26.92 81.0 5.69 1.11 76.3 47 1.33 9.17

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu --0.19 At and above oil level Very L v
Mg +0.06

Metal discoloration, deposits, rest Conditions
pitting, or etching: Al L yellow

Ti Brown-yeilow Sample temperature, OF 385
Ag Yellow Sample volume, ml 200
Steel Blue Air late, Uiter/hr 130
Cu Purple-dark brown Condensate return No
Mg Tan
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TEST NO. 268-6. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0.67-11 AT 385 F

L_ _ _ _ _ Overhd SampleVis, 1 00F Vis Vis, Neut. No., Overhead Oi Los-,.
cs/l I0 0 F Increase, % cs/210"F mg %OH/g Wt, g 0wt % mgKHg0sl

0 °F

16 hr 16.22 22.3 3.67 0.38 42.3Initial 
13.26 

-
3 ,21 

0.05

24 hr 18.50 39.5 3.99 0.52 60.2
40 hr 27.13 105 5.10 0.82 82.4
48 hr 35.64 169 6.05 0.88 85.6 53 1.33 9.28

Metal Spechren Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge it, oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.02
Steel -0.02 Tube deposits: Below oil level None
Cu 0.00 At and above oil level None
Mg +0.02

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, OF 385
Ag L yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 130
Cu Orange-yellow Condensate return No
Mg No change

___I______ _ I

TEST NO. 269-1. RESULTS OF REFLUX OXIDATION-CORROS7ON TEST ON 0-67-4 AT 38501

SVis, 100°F Vis Vii, Neut. No., Oil Lcss,
cs/ I 00F I ncrea.w, cs/210*F mg KOH/g wt %

Initial 29.19 5.41 C.10
16 hr 31.11 6.6 3.63 0.41
24 hr 31.57 8.2 5.69 0.45
40 hr 32.22 10.4 5.7: 0.53
48 hr 32.69 12.0 5.81 0.57 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : A 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Noie
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu -0.41 At and above oil level None
MI 0.00S~Break'point Data

Metal d•scoloration, deposits, _ reakpointData

pitting, or etching: Al No change Neut, no. 48+ hr
Ti Tan 1O0 °F vis 48+ hr
AS No change
Steel Blue-purple Test Conition
Cu L etching
MS No change Sample temperature, OF 385

Sample volume. ml 200
Air rate, Uter/h, 10
Condensate return Yes
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TEST NO. 269-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-5 AT 385OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210F mg KOH/g wt%

Initial 13.63 - 3.30 0.22
16 hr 14.37 3.4 3.41 0.49
24 hr 14.57 6.9 3.45 0.67
40 hfr 14.71 7.9 3.46 0.93
48 hr 14.87 9.1 3.49 1.09 0

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % NoneSAg 0.00
Steel +0.02 Tube deposits: Below oil level None

Cu +0.08 At and above oil level L var
Mg 0.00 ,, _S~Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al No change Neut. no. 48+ hr

Ti Tan 100'F vis 48+ hr
Ag Yellow ....
Steel Purple-blue Test Conditions
Cu Orange-brown
Mg No change Sample temperature, *F 385

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes

TEST NO. 269-3. RESULTS OF REFt UX OXIDATIONCORROSION TEST ON 0-67-7 AT 385OF

Vis, 100F Vis Vis, Neut. No., 0l Loss.
cs/100°F Increase, q cs/210'F mg KOH/g wt 17,

Initial 17.34 4.58 0.26
16 hr 16.99 -2.0 4.45 0.91
24 hr 16.84 -2.9 4.41 1.02
40 hr 16.19 -6.6 4.24 1.85
4e hr 15.32 -11.6 3.90 6.65 2

Metal Specimen Data Test Cell Data

Weight change. mg/cm
2  Al -0.02 Sludge in oil: 200-mesh filter None

Ti 0,00 Centrifuge. vol % None
Ag 0,00
Steel 0.00 Tube deposits. Below oil level L var
Cu -0.02 At and above oil level None
Mg +0.02

Breakpoin t Data
Metal discoloration, deposit%.

pitting, or etching& Al Tan Neut. no. 39 [ir
Ti Brown.purple I 0(0l vis 48+ hr
Ag Pink-yellow
Steel Blue-green Test Conditions
Cu Orange-pink-green
Mg L brown Sample temperature, Of- 385

Sample volume, ml 200
Air rate. liter/hr 10
('ondenwte return Yes
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I TEST NO. 2694. RESULTS OF NONREFLUX OXIDATION4T.ORROSION TEST ON 0-67-4 AT 3850 F

li, 00*17 Vis Vis, Nleut. No., Over*head Oil Los Overhead Sample

V1017 Iceae s,2OF gKHS Wg w AWC71md-,ty i,VI m KO~g t~g Wt mgn KOH/g cs/100-F

Initial 29.19 -- 5.41 0.10

16 hr 31.83 90 5.71 0.31 0.9
24 hr 32.52 11.4 5.80 0.42 1.3
40 ht 33.75 15.6 5.94 0.53 7.2

48 hr 34.69 18.8 6.05 0.62 2.5 10 10.70 20.49

Metal Specimen Data TetCllDt
Weight change, mg/cm 2: Al 0.00Sldeiol: 20msfltrNn

Tl 0.00 CnrfgvlNn
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None

Mg 0.00 _______________

Metal discoloration, deposits, Test Conditions
Pitting, or etching: Al No change

Ti Tan Sample temperature, "F 385
Ag No change Sample volume, ml 200
Steel Blue-purple Air rate, liter/hr 130
Cu L etching Condensate return No
Mg No change

TEST NO. 269-S. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON 0-67-5 AT 385OF

Visi 10001. Vis Vis, Neut. No. Overhead Oil Loss, Ovehedity, irs
cs/ I i)0F lncreas,e %3 s/2100lF mg KOHl/g Wt, g Acwit Vis,

lnitisat 13.63 -3.30 0.22
16 ni 15.70 15.2 3.61 0.31 33.6
24 hy 16.90 Z24.0 3.84 044 46.4
40 hr 19.99 46.7 4.36 0.73 64.2
48 hr 2'.5 65.1 4,59 0.80 67.9 47 1.56 10.36

Metal Specimen Data Test Cell Data

Weight change, mfg/cm 2: Al -0.02 Sludge in oil: 200.mcish filter None
Ti 000 Centrifuge, vol % Trace
Ag 4)00
Steel +ui.02 Tube deposits: Below oil level None
Cu -0.06 At ant; above oil levcl None
Mg 0100___________ ___

Metal discoloration, deposits, Ilest Conditions
pittingi, or etching: Al No change

Ti 'Tan Sample temperature, *l- 385
AS Yellow Sifmple volume. ml 200
Steel Brown-pusrple Air Wae, liter/hr 130
Cu Orange-pink Condensate return N4O
Mg No change
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TEST NO. 269-6. RESULTS 01- NONREILUX OXIDATION-CORROSION TEST ON 0-67-7 AT 385OF

Vis, 100°F Vis Vi%, Neut. No.. Overhead Oil Loss. Overhead Sam Ic
cs/ I10O*F Increase, .:; cs/21 0°F Ig KOH/g W1, g wt % m i O g 1

- -__________ ___________mg KOH/g c/0 0

Initial 17.34 - 4.58 0.26
16 hr 19.32 11.4 5.02 0.67 37.4
24 hr 21.08 21.6 5.43 0.73 54.8
40 hr 29.23 68.6 7.21 1.16 86.9
48 hr 47.31 173 10.97 1.68 97.1 59 1.59 10.82

Metal Specimen Data Tcst Cell Data

Weight change, mg/jM 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge. vol % None
Ag +0.02
Steel +0.02 Tube deposits: Below oil level None
Cu +0.06 At and above oil level None
Mg +0.12

Metal discoloration, deposits. Test Conditiens
pitting, or etching: A[ fan

Ti Brown Sample temperature, 'F 385
Ag Pink-yellow Simple volume, ml 200
Steel Blue-green Air rate, liter/hr 130
Cu Orange, pink & green Condensate return No
Mg L brown

TI-ST NO. 271-1. RESULI S 01: NONREI.LUX OXIDATION-CORROSION TEST ON ATL-652 AT 425'F

0, k i bead Sam nle
Vis. 10001l Vis \'is, Neut. No.. Ovcrliead Oil L oss, " "•,, ied Samy,-

kI,110°F Increase, ' cs/ 2100 1• mg KOIH/g Wt. g t I mg KOH/T cs/100F
Initial I 2.65 3.54 0.19

18 hr 3 1.13 q8.9 5.50 ,.97 73.2 40 1 7.46 11.19

Metal Spek Tmen Data Te-t Cell Data

Weight Lhange. mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh fIter Trace
Ti +00 2 (entrifugc, vol - 0.6
Ag 0.00
Steel . 01.00( Tube deposits Belosk oil lev,,l L var
S, S. (1.00 At and aho•c oil level None

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

"ii L hrown Sample tcmpeir1tm%'.t 425
Ag L yellow Sample voh mv. snl 200
Steel Ilue-green Air rate. liter/hr 130
S. S. Purple ('ondenatc return No
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TI:ST NO. 271-2. RFSULTS 01. NONRFI.''I;X OXIDAI'ION-('ORROSION TEST ON I L-6,52 Al 425 I

V's. l0 0,11. Vii Vii, Nit. N Overhead O)il LOW Overhcad Sample
v%/ 10001 lnctrea, '.:; CS12 10°1. mmg KOII/g Wt, g wt '; , ii,

mug KOII/g c| i IO09:

Initial 15.65 3.54 0. 19
18 hy 33.70 115 5.78 7.21 75.3 42 15.54 i 1.56

Metal Specimen Data lest Coel Data

Weight change, mg/cm2: Ai 0(i00 Sludge in oil. 200-imesl? filter Trace
i'i +0.02 (enirifuge, vol 10 6
Ag .00)
Steel 0.00 Tube deposits: Below oil level L var
S. S. 0.00 At and above oil level None

Metal discolora ion. deposits. Tlct Conditions
pittin3, or etching: Al No change

Ti I. brown Sample temperature,0 F 425
Ag L ycllsw Sample volume, ml 200
Steel Blue-green Air rate, 5iter/hr 130
S. S. Purple Condensate return No

TI' S I \0 272-. , RIESLIT S 01 RIA.iLUX OXIDA UION-'ORROSION S11' ON I - 1041 AT 60801:

Vis. 1(•)01 Vis Vis, Neut. No.. Oil Loss,
I lll"l Increae. '; cs/2 10'1: mug KOllIg wt 1:

Initial 354.5 12.88 0.00
l bhr 472.M 13.4 14.70 0.18
24 hr (.1l5.8 7019 16 51 11.22
40 hr 1 171 230 22.47 01.35
48 hir 166 1 370 27.001 0.42 I

Metal Specimelln )aa Test Cell Data

Weight a',.nge, myit m,." 0,l 1IL101 Sludge ir otil : 21!1)-i0imeh filter None

Ii i+(114 ('entrifug', vol N; None

Stl'. 0 01)8 '[ube depolils: lieloss oil level N0i1V
t |I 0") AtI aiid ,ihve oil level M Val

Metal di,'nloration. dcpo,•it. Test ('ondilion',
pitting, or etching At N .llos

Ii R'cd-tl'to'n i Sample ic:lpcrfatur'. ''1 0018
% hil'.-hriiown Sample ,oluini. nml lioo

5k-cl ,iij % Air -at', h1cil hr Ill
I1ii t \rincvv-g l ' I VIMiI _________________________________________________ __________________________________________



II SI NO 272-2. RESULTS O. RIU ItLX OXIDATION-CORROSION TEST ON O-h4-20 AT 6081:

Vis, 1001 Vis V'ls. Neut. No. Oil Loss.
cs/10001U Increase.'; cs/210'F mg KOHf/g wt 1;

lint ;iI 24.22 4.07 0.00
!0l hr 27.31 12.M 4.38 0.13
24 hr 27.62 14.0 4.42 0.06
40 hr 28.58 18.0 4.51 0.07
48 hr 28.48 17.6 4.51 0.04 2

Metal :;pceimen Data Test Cell Data

Weight change, mg/cm . Al +0.'20 Sludge in oil: 200-mesh filter Trace
Ti -0.22 Centrifuge, vce ri 0.4
Ag ( 00
Steel +0.43 iubec deposits: Below oil level L carbo
Cu -5.60 At and above oil level L carbo
Mg +1.00

Metal dicoloration. deposits, Tet Conditions
pitting, or etching: 'Al L brown spots

Ti Tan-purple Sample temperature, 'F 608
AV L bro,'n Sample volume. ml 200
Steel Tan Air rate. liter/hr 10
Cu Etching and pitti g Condensate return Yes
Mg D gray

TI SI NO 272-3. RESULTSOF REFLU\XO\IO AIION-(ORROSION TEST ON 0-67-1 AT 60801-

Vis. 10001. Vis Neut. No.. Oil Loss.
"/ 144)0ol Increase,'; Cs, 2 1 ( A mg KOH/g wt ';

Intial 351 1i2 0.01
If, hr 3hW9 8.8 I .48 0.08
24 hr 394 ) 10.4 13.58 0.04
411 hr 406 2 13.6 1 1.77 0.04
4N hr 413.5 15.6 I3.87 0.07 3

\lc l SpU~imen Data Test (Cel Data

%%''L.011 chaniell. k t.: Al 04.02 Sludge in oil: 2)00-mesh filter None
Ti1 +04.02 ('entrifuge, vol None
AV 04.04)
Steel +0"0h I ube deposit,: Belom oil level None
( --0.0ft, At and above oil I.'vel Ver\ I var
Mg +0.0)8

ct li I, s+ ilora tio.l, deposit'I. .est Condition s
pitting, or eihing: Al I •clho\s

I •1 csliih-hrox in Sample temperatture. "I- hl(
Ag Ycltos\ Sample volume, in' 244(4
Steel (OrCCn-purple Air rate, litcr/hr 144
('u Orange-hros n\ ('ondensatv return Yes
Mg Bihom i
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TEST NO. 272-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON F-1041 AT 608*F

Vis, 100PF Vis Vis, Neut. No., Oil Loss,
cs/IO0PF Increase, % cs/210IF mg KOH/g wt%

Initial 354.5 12.88 0.00
16 hr 460.6 29.9 14.54 0.17
24 hr 574.3 62.0 16.06 0.23
40 hr 981.3 177 20.64 0.26
48 hr 131 270 23,83 0,38 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag -0.34
Steel +0.08 Tube deposits: Below oil level None
Cu -1.07 At and above oil level M var
Mg -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al Yellow

Ti Red-brown Sample temperature, 'F 608
Ag White Sample volume, mi 200
Steel Gray Air rate, liter/hr 10
Cu Oiange-green Condensate ieturn Yes
Mg

TEST NO. 272-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 608OF

Vis. IO0PF Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/2109F mg KOH/g ws %

nitial 24.22 - 4.07 0.00
6 hf 27.11 11.9 4.37 0.10
4 hr 27.51 13.6 4.40 0.07
0 .,r 28.44 17.4 4.49 0.05
8hr 28.45 17.5 4.50 0.08 1

etal Specimen Data est Cell Data

Weight change, mg/cm : Al +0.24 Sludge in oil: 200-mesh filter Trace
Ti +0.20 Centrifuge, vol '. 0.4
Ag 0.00
Steel +C.36 Tube deposits: Below oil level L carbon
Cu -6.25 At and above oil level I, carbon
Mg

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L brown spots

Ti Brown-purple Sample temperature. '1" 608
Ag L brown Sample volume, ml 200
Steel Tan Air rate, litur/hr t0
Cu Etching and pitting Condensate return Yes
Mg
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TEST NO. 272-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON O-67-1 AT 6080F1

Vis, 100°F Vis Vis, Neut. No., Oil Los,
cs/ IO0 F Increase, % cs/210F mg KOH/S wt%

Initial 357.6 - 13.02 0.01

16 hr 387.4 8.3 13.44 0.08
124 hr 394.6 10.3 13.59 0.08
40 hr 406.8 13.8 13.77 0.08
48 hr 412.6 15.4 13.88 0.06 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag 0.00
Steel -0.06 Tube deposits: Below oil level None
Cu -0.16 At and above oil level Very L var
Mg -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Yellow-brown Sample temperature, IF 608
Ag Yellow Sample volume, ml 200
Steel Green-purple Air rate, liter/hr 10
Cu Orange-brown Condensate return Yes
Mg

TEST NO. 272-7. RESULTS OF NONREFLUX OXIDATION-CORROSION TEST ON F-1041 AT 608OF

Vis. 100OF Vis Vis, Neut. No., Oil Loss.
cs/100F Increase, % cs/2109F mg KOH/g wt %

Initial 354.5 12.88 0.00
16 hr 404.7 14.2 13.69 0.02
24 hr 454.3 28.2 14.37 0.02
40 hr (a) -- 78

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag 0,00
Steel +0.10 Tube deposits: Below oil level None
S. S. +0.02 At and above oil level None
Cu +0.14

Metal discoloration, deposits Test Conditions
pittiiv, or etching: Al Gray

Ti Yellow-brown Sample temperature, IF 608
Ag L brown-white Sample volume, ml 200
Steel Gray Air rate, literthr 130
S. S. 'an-pink Condensate return No
Cu Dark gray

(a) Sample test cell dry at 40 hours.
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IUSI NO. _72-8. RISUJI IS(01 NONRI, II UXO)XIDAI I(.1N -'ORROSION ITSH ON 0-67-1 Al' hOg8l

Vik, IO(O0l Vis Vis, Neut. No., Oil Loss.
es/li100F Increa.L, ',* cs/21(0IO mg KOII/g w "t

Initial 357.6 13.02 0.01
lb hr 399.9 I 1.8 13.60 0.09
24 hr 440.6 23.2 14.24 0.10
40 hr (a) 77

Metal Specimen Data Test ('Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag 0 00
Steel +0.12 Tube deposits: Below oil level M var
S S. +0.02 At and above oil level M var
Cu +0.10

Metal discoloration. deposits Test Conditions
pitting, or etching: Al L yellow

Ti Yellow-brown Sample temperature, °F 608
Ag Yellow Sample volume, ml 200
Steel Brown-green-purple Air rat-, liter/hr 130
S.S. 1. brown-purple-pink Condensate return No
Cu Orange-gray -brown

Ia) Sample test cell dry at 40 hours.

TEST NO. 273-1. RI-SULTS O1 RiIILUX OXIDATION-('ORROSION TEST ON 1-1(041 AT 644 0 1:

Vis. 1001' Vis Vis, Neut. No., Oil Loss,
cs/1000 1` Increase, " c%/2 I10 1 mg KOFt/g sst

Initial 354.5 12.88 0.00
16 hr 1.043 194 20-.9H 0.33
24 hr 2,331 558 30,5(0 (030
40 hr 18,745 5188 79.46 0.45
48 hr (a) 171.4 0.30 2

Metal Specimen Data Iest Cell Data

Weight change, mg/cm A: l (0.00( Sludge in oil 2-0(-mesh filter None
i1 1). (00 Centrifuge. vol ' None
Ag (0.55
Steel 0.001t l ute deposits: Below oil level Nonc
t(' - 1.1) A I ai.j above oil levcl NI var
Mg + 1.4,

Mkcial ,dl,, olkorati,1. lcp, i.os ,i I cst (ondit Ion,
pitting, or elhn11y: At L. yelloss

']i alu Saimple empera'are. 1" h44
Ag I. c'ching Sample volume. i. 1[200
Steel BtaLk Air rat., liter/hr It
Cu Brown-orange 'ondensatc return Yce
Mg Dark gray spot%

(it SJa1ple "'11,, oli)diticil it IIH"IA
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~~~~~AN ..... . -00 •i•V 7• , -Vtv I

IIS'I' NO 273.2.)I RSIAI I , 01KI,IUX OXII)A'ION4'ORROSION 'IT;ST ON O44.20 AT 6441'

V%,. ItM)l"l Vis Vis. Neut. No., Oil Los,%.
vs/Illt0`I Increase. ',, s/210t)" img KOH/S W t ",;

Initial 2 07
29.52 21.9 4.57 0.01

48 hr.35.1 451.3 4507 0.10I
24 r 30.97 27,9 4.h9 0.05
40 hi 34.16 41.0 4.99 0.07
48 hi 35.1I ) 45.3 5.019 0.1 I0

Metal Specin Data Test Cell Data

Weighht change.j Illg/C
2 : Al +0.10 Sludge in oil: 200-mesh filter Trace

Ti 0.00 Centrifuge, vol 1W Trace
Ag - 1.42
Steel +0.10 Tube deposits: Below oil level L var
Cu -7.60 At and above oil level L var & carbon
Mg +0.53

Metal discoloration. deposits, Test Conditions
pitting, or etching: Al L tan

Ti Brown-blue Sample temperature, 0F 644
Ag L etching Sample volume, nil 200
Steel Green-purple Air rate. liter/hr 10
Cu M etching Condensate return Yes
Mg Dark gray deposits

I ISINO. 273-3. RF.S'I. O. RFI:.LIX OXIDA IION-CORROSION I •STON 0-67-1 AT 64401

Vis. 901: Vis Vis, Neut. No., Oil Loss.
c!I ()(l0 I 'case.,; cs/2 1001' mg KOH/g

Initial 357.t 3.0.2 0.01
10 hr 411.8 15.2 13.81 0.06

24 hr 426.7 19.3 14.01l 0.02
40 li 4,4.7 29.9 14.58 10.03
48 hr 486 1 35.9 14.92 1 0.02 4

Metal Sp)cinin Data T.est ('ell Data

eigh Ihange. mg/cnm2  MA -0.02 Sludge in oil: 200-mesh filter None

" "i 0.00 Centrifuge, vol None

Ag o1. 10
Steel W0i6 I uhe deposits: Beloss oil level L var

Cu ) 16 At and above oil level Very L var

Mg (0t00

iteali .1l, oh qrllion. d-pt)si•is. I •st 'onditions
pitting. or eitlhing. Al t . Clhtm

hI lirtmni-yelol, Sample temperature, 0iF 644

Ag Ycllo%. Sample volume. ml (tl

SIcM Pale htle Air rate, liter/hr It)
Cu Hlac k slpol Condensate return Yes

Mg I y ellos'
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TEST NO, 273-4. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON F-1041 AT 644*F

Vis, 1009., Vis Vis, Neut. No., Oil Loss,
cs/OO0°F Increae,% cs/21IOF mg KOH/g wt%

Initial 354.5 12.88 0.00
16 hr 1,050 196 21.04 0.26
24 hr 2.109 495 29.30 0.25
40 hr 15,096 4158 70.54 0.40
48 hr (a) 140.3 0.76 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag -0.65
Steel +1.06 Tube deposits: Below oil level L var
Cu -0.89 At and above oil level H var
Mg -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Blue-green Sample temperature, 0F 644
Ag White Sample volume, ml 200
Steel Bladk deposits Air rate, liter/hi 10
Cu L etching Condensate return Yes
Mg

(a) Sample semisolidified at 100%*

"TEST NO. 273-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 6440F

Vis, l 0 °F Vis Vis, Neut. No., Oil Loss,
cS/100,F Increase, 17 cs/210"F mg KOHig wt %

Initial 24.22 4.07 0.00
16 hr 29.49 21.8 4.58 0.03
24 hr 30.83 27.3 4.71 0.05
40 hr 34.55 42.7 5.02 0.08
48 hr 35.86 48.1 5.14 0.08 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.1I0 Sludge in oil: 200-mesh filter Trace
Ti 0.04) Centrifuge. vol 17, Trace
Ag - 2.21
Sleel +0.t)10 Tube deposits: Below oil level I. vat
Cu 9.57 At and above oil level L vat & L carbor

Metal diwoloration, deposits. Test Conditions
pitling, or etching: Al I. yellow

Ti Brown-purple Sample temperature, 'F 644
Ag L etching Sample volume, ml 2(0)
Steel Green-purple Air rate, iiter/hr I0
Cu M etching Condensate return YesI Mg
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I FSi NO. 273-6. RE~SULTS 01; REILLJX OXIDATION-CORROSION TI.sT ON 0-67-I Al 6440F:

Vis. I10001, Viii Viii. Neut. No.. Oil Loss.
c'./10001: Increase. " CS/2 lO1.lIng KOli/g wt,/(

Initial 35 7.6 13.02 0.01
l6blhr 406~.0 13.5 13.71 0.02
24 lir 426.4 19.2 14.0! 0.04
40 lit 464.1 29.8 14.36 0.05
48 lhr 482.7 35.0 14.85 (1.08 3

Metal Specimen Data Test Cell Data

Weight change. mg/cmn2  Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.104
Steel +0.04 Tube deposits: Below oil level L vat
Cu +0,12 At and above oil level None
Mg -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L yellow

Ti Brown-yellow Sample temperature, 'F 644
Ag 'fellow Sample volume, ml 200
Steel Pale blue Air rate. liter/hr 10
Cu Black deposits Condensate return Yes
Mg

I1I5S NO, 273-7. RI-.StL FS 01 NONRI I I U \1 1X),% I ION-CORROSION TEST ON F1.041 AT 6440F

Vi',. 10 1 Vi' \'I,.. Neuit. No.. Oil I (is.'.
S/ 10" Ittlncreas.e.' c.,12 ti0l Ing Koli/g w

2t______ t ________itia I -a) 85

welh Llag.Iig/ciii2 At +0. 10 'SI idii InI oil: 200)-nmesh t~i Itvr
11 +t0.( Cent rifuge.- vol
Ag 01)4

,NLCI +0.0tt2 I kilc deoli. Blos oil levelt Noine
S S 0.04 At aind a holvv ml [Qlcvcl Noine

lc i,it l~.ooain dcpo'.ts ('I f0t ( o0i0it1i11.
pi1ttingp. Mr CI clii1g: Al I yrav

I I liross n-YCllO\% Samnple tvinperature,' 1 644
AV I Ii kmu Sam pie voltmne. fil 2t t
SICel lilai k An itatv. titcr-lit I it)
S' S, I tan ( midu-nsatc return No
('it t.ras

I I IC't j! I j,, i '4 hour '.amptiny litIitol



II SI NO. 273-8. RISI IrS I NONRI.l..\ IOXIIDAIION-CORROSION IISION 0-67-1 Al 6441I

Vi%. 1001. Visk Vis, Neut. No.. Oil Loss.Sc~~l s! 10 1• 1 nce.se " '/2 I0°1. ing 1<011/g wt ,,

Initial 357 6 1 . 0 .
fhir 445.8 24.7 14.33 0I.0

24 hr (a) 1 75

Mcid Specimen Data L est Cell Data

Weight change, mg/cm
2

: Al -0.02 Sludge in oil: 200-mesh filter

Ti (.00 Centrifuge, vol ';

Ag -0.08
Steel -0.04 lubc deposits: Below oil level None
S. S. -0.06 At and above oil level None
Cu -0.14

SMetal discoloration. deposits Test Condition' i

pitting, or etching: Al L yellow
I'i Brown-yellow Simple temperature, '1: 644
Ag Yellow Samplk volume, nil , 200
Steel Pale blue Air rate. liter/hr 130
S.S. L pink Condensate return No
('u Black-orange-purple

(a) Test cell dry at 24-hour sampling period.

"TEST NO. 275-1. RESULTS O1 RI+lLUX OXIDATION-CORROSION TEST ON 0-67-10 AT 38501"

Vi'. 10)F Vi% Vis, Neut. No., Oil Loss.

cs'/100'1 lncrea'.e,'; Cs210°F` mg KOII/g wt ';

Initial 17.32 4.61 '0O26

16 hr 16.71 -3.3 4.38 1 J0il

24 hr 16.56 -44 4.34 1.14

40 hr 15.31 -11.6 3.87 5 52

48 hr 16.36 -5.5 398 I321

Metal Spek-imcli Data Ie'.t (ell Data

Weight c'hange, mg/cm
2 : Al 00.0 Sludge in oil. 2()-llv'sh filter Trace

'i --0Io2 (¢ntrifuge, vwl , I race

Ag -(o.02
Steel tl.1)2 I tiloe deposlits Belo% oil level None

Cu -I0 34 At and above oil level M var

Mg - 1411
Itreakpont I )aDa

MetaI discoloration. deposits,
pitting, or etching: Al Ycllotk Neut no 2bl hi

Ii Bllr%% n I (00P1 %is 45 hr

Ag Ylloiv -pink
Steel Nluc I o'. ('ondilions.
Cu 1 etcthig
Mg I i'l hinog Samiple lemperature, < 385

.vailiple olulno fi.l 2(W1

A•ti raie. lite[: hi Ill
Uttnlicrt ritun Ye'u
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TEST NO. 275-2. RESUI.TS OF REFLUX OXIDATION-CORROSIO] TEST ON 0-67-13 AT 385F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/I OO1F Increase, % cs/210*1' mg KOH/B wt %,

Initial 13.47 - 3.22 O.10
16 hir 14.06 4.4 3.32 0.26
24 hr 14.38 6.8 3.36 0.37
40 hr 14.65 8.8 3.41 0.60

48 hr 14.77 9.7 3.45 0.75

Metal Specimen Data Test Cell Data

Weight change, mg/cmz: Xt U.00 Sludge in oil: Z.iU-mesn !titer .N-one
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00

Steel +0.02 Tube deposits: Below oil levei None
(u -0.30 At and above oil level L var

Mg +0.10
Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al L yellow Neut no 48+ hr

Ti Tan I 00°F vis 48+ hr
Ag No change
Steel Blue Test Conditions
Cu Gray-orange
Mg L gray Sample temperature, 1F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 275-3. R.SIt LTS 01 NONRII IlIX OXIDATION-CORROSION TEST ON 0-66-9 AT 385-F

Vis, I001 Vi V,,. T Neut. No.. Overhead Oil Loss. Overhead Sample

cs/1009F Increa,,e ' ,21ll'l mg KOltIg W1,g wt A tmg KOHi; cs/iF
_ _~ri _ _ _/ _ _ _ I_ 00'F__ _ _

Initial 13.90 3 34 0.06
16 hr 15 80 3.7 364 0.42 30,7
24 hr 16.89 21.5 3.82 1 .64 43.5
40 hr 20.62 48.3 4 32 t. 88 65.0 I
48 hr 24.66 77.4 4,87 096 72.4 44 j 1 13 10.42

Metal Specimen Data Test Cell Data

\teight change, mg/,j1i 2  Al 0).00 Sludge in oil: 2(0)-i•csi filter None
] i 0.1)lenliltuge. vol', Trace
Ag 0 00)
:.teel ( 00) Tube deposits: Belo\% oil level None
( i -0(06 Al and above oil level None
Mg +002

\lctal discoloration, deposits, Test Conditions
pitting, or etching: Al No thange

'i ran San.ple temperature, '1 385
Ag I yetloAk Sample volumne. 1ll 200
Steel Blue Air rate. liter/hr 130
tu Orangc-pink t'ondensate return No
Me br..iN
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II %l NO. 275-4. RI %U I IS ()1 NON RI I I 1 OX!I DATION-COR ROSION TI:ST' ON 0-67-101 AF 3N.5 A

All". 1001 VI, AllV. Neill No.. h..-riwad Oil Lo... Oeha

- :1I0' - nraw, Ing KOII/g A, 1,ge'; IgKilg cI 00"I

nii! 17.12 41.61 0,26T
Ilb hr 19.27 11.3 4.98 0.73 40,.2 I
24 hr 21.21 22.6 5 44 0.1.1 58. J
40 hr .11.94 84.4 7 73 1.301 8(44 I
48 lir 68.97 298 1549 2,39 9p77 6! L68 140,82

- ~ -1 - I - -

Metal Specimenr D~ata I es Cell.1 Data.

Weight change, Ing!Cn 2 . Al 1). 00 Slt dgw in oil: 2M-mesh filter None
Iti +0.02 Ce..ntrifuge o' I a)l
Ng - (0. 02
Steel 0.00 Tkibe deposits: Bell)% oil level None
CU 0(.00 At mid above oil level None
Mg +0 36

%letil di%coloration. deposits.. Te~t Conditions.
pitting'. or etching: Al Yellow

Ti Brovin Sample temperature. I'1 385
Ag Yello%%-pink Simple volumile. 11l 2001
Steel tsiut Air ltae. liviji~i 1301
('i L. vron-green Condensýate return No
Mg Gray depo,,itk

TI ST NO 275-5. RI-StitTS OF~ NONRI- Ft (X OXIDATION-CORROSION TEST ON 0-67-13 %T 38501;

A, '. 1001 Vi.. Vi'., Neut Nofehi Oil Lol.ý 0% rhead Sam e

.1(1 I ml reaw.. c s/ 2 10" m Ig KOII/g Wt, g %% 1~ -06~i

L Ing KOI II!g c..Il/ I 00I

Initia~l 131 47 .22 0I. 11)
It. hr 1441 10 (.8 3 45 01,20) 30.9)
24 ltr 51544 14 5 3.67 (125 4 5
411 lit I8 (IN 14.2 193 0.30) 67.o
48H r 201. 1 h 49.7 4,24 01.42 75 4 46 1 22 11.18

Meal neil le a Dia 'I CNI CelIl Dlati

lilch dia.nge. mlg~l.m12  Al 0 ()it sludge inl oil 200h1iiie-.iIi tiler \011"
Ii1 (()Il 00 eiirih ige . ol I la, c
'Ag lb M0
Sleet1 r* (12 I ulibc depiostis Beio. oil (ei~e) NOneV
(i u 014 Al mnid~ .bo~v o in lel,.) Noon,
All #0 461

!.lil dio~rii.depo ,ls, tesit ( imidiroins
!llnor etching. AI No hinge

I I I aill Sniiple teiniperainire. 'I~ X
Ar No *h..ngv N1annilell miulunie. [Ill2iI
SIeCl Blue Air rile. ltier/hr Ill)1
( o I btoott inpt lik i ondtensile return No



I I1S1 NO, 277-1, R I'.SUI 'I'S 01- RE-I.LIX ')XIDA I I ON-('ORROS ION I L-S ION ATL-720 AlI 347P!-

Vis, 1 00'F Vis Vis ,I Neut No., Oil Loss,

Isloo;ncrease, cSI2l01 lI Ing KOI~lg wt '
Initial 13 26 3.39 03
7 ddavs 13 70 331 3.48 1.2 1

14 d, 14.9m 13.0 3 63 7.58

21 d. 83.41 529 I 2.71 5.
26 days (a) 7101. 7 51It, 21
Metal Specimen Data Test C'ell D)ata

'Weight change, mgjcmn2 : Al -0.02 Sludge in oil. 200-miesh filter
1i 0.0(0 Centrifuge, vol
Ag -0.08
Steel # 0.02 1lube deposit%. Below tiil level I var
Cu -1.07 At and above oil level If var
Mg 0.001

Metal discolorittion. deposits,.rapitDt

pitting, or etching: Al Yellow Neut. no. 6 days
I i Blue-green 1 00`1' sis 1 3 dlays
Ag Yellow
Steel Yellow-green Jlest C'onditions
Cui Etching & pintn!Ig
Mg L. yellow Sample temperature, OF 347

Sample volume, nil 2(00
Air rateý, liter/hr It)
Condensaite returnYe

(a) Sample semisoli,'fied,

11 Sl -t '77- HISLAI I RIO I- Il 1\()\11 .ION-CORI<ONON tiN,1 ) N %XII 7ýi \l ýj71

c',/l4)i'IIIr itae, - S12 lo"I' Ing K'tO I'e

Initici I 7 1 1 348ii
7I 1 14 514 4 4 1 1 i

14 &INi" 14 5t175
I) dI (I 14 t,2 5

26411 iS 14 71 7 1

SI)CLM5 e 0IC) I ),itjiIci I if.iii

2 X 000i 5 j, 1- -.5 Wli-rt

hini !.o".

IIt I it , V ,r 1il ,1
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It... .. .. , .. .. .1 S ,r,,I ,,I $,\,l .. .. , ''!'_

I cr " OI 0)g KOH ii At

Initial 14.02 I5( 3 57
7 days 14.61 4.2 357 2.96

14 days 14.91 6.3 3.63 3.21
21 days 15.27 9.9 3.68 2.89
26 days 15.50 10.6 374 3.12 9

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrift,:c, vol % 0.2
Ag -0.02
Steel 0.00 Tube deposits: Below oil level Very L vaf
Cu -0.39 At and above oil level M var
Mg -0.16

Breakpoint Data
Metal discolorption, deposits,

pitting, or etching: Al PinK Neut. no. 26+ days
Ti Maroon 100'F vis 26+ days
Ag Pink-blue
Steel L green Test Conditions
Cu L etching
Mg L pink Sample temperature, *F 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 277-4. RESULTS OF REFLUX OXIDATION-C.'ORROSION TEST ON 0-66-9 AT 347 0 1;

Vis, 100aF Vis Vis, Neut. No., Oil Loss,
S cs/lO0•E Increase, % cs/ 2 10'F mg KOH/g wt %

Initial 13.90 3.34 0.36
7 days 15.12 8.8 3.54 0.64

14 days 15.49 11.4 3.58 0.77
21 days 15.74 13.2 3,63 0.81
26 days 15.72 i 3.1 3.63 0(85 8

Metal Specimen Data Test Celi Data

Weighý change, mg/cm 2 : Al 0.J00 Sludge in oil 2(t) nesh ilter None
Ti +0.02 (entrituge, vol None
Ag -0 14
Stecl 0.00 rube deposits Below oil level None
('u -004 At and above oil level None
Mg 0.00

Breakpoint Data
Metal discoloration, deposits.

pitting, or etching: Al No change Neut. no. 26+ days
Ti L tan I00'F vis 26+ days
Ag I yellow
Steel Blue Test Conditions
Cu Bright orange
Mg No change Sample temperature. 01 347

Sample volume, nit 2009

Air rate, liter/hr 10
(orndensate return Yes
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"I',li'I VIS V1% Nrut No.. Oil Lois.
Inrewaw. s/2I'l (ng KOH/g w"

Initial 14.87 3.69 0.04
7 days 15 26 2,6 3.76 0.88

14 days IS.23 2.4 3.74 1.25
321 days 15.3m 3.4 3.76 1.47

26 days 15.62 5.0 3.78 1.55 14

Metal Specimen Data Test ('ell Data

Weight (hange, mg/cm
2

: Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag -0.06
Steel 40.02 Tube deposits: Below oil level L vat
Cu -0.16 At and above oil level M var
Mg +0.10

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Pale blue Neut. no. 26+ days
"Ti Blue I(K1I: vis 26+ days
Ag Pink-blue
Steel L green 'lest Conditions
0u Brown -
Mg L gray Sample temperature, *F 347

Sample volume, m! 200
Air rate, literihr 10
Condensate return Yes

TIEST NO. 277-6. RESULTS O1 RIlFLUX OXI)A H1ON-14ORROSION '-'I lION 0-67-11 AT 34701•

Vis, 100°F Vis Vis. Neut. No., Oil Loss,

c 1/11001. Increase, 1; cs/2101- mg KOH/g wt '•

7 days 14.37 84 3.33 0.67

14 days 14 73 11.1 3.45 0.82
21 days 14.97 12.9 3.46 0.83
26 day. 150l 13.2 3.46 0.85

Metal Specir.en Data Test Cell Data

Weigii ..... .... cr 2
: Al -to.02 Sludge in oil: . .... ;sh filter None

Ti 4).00() Centrifuge, vol ' None
Ag -0.10
Steel #0.02 Tube deposits: Below oil level None
(u -0.(18 .At and ahove oil level None
Mg tI0.51

lirea!:poant Data

Metal discoloiation, deposits.

pitting, or etching: Al No chanee Neut. no 26+ days
Ti I. tan 111001. vis 26+ days
Ag Yellow
Steel Blue Test Conditions
Cu Bright yellow
Mg G(ay deptsit Sample temperature. *1- 347

Sample volume. ml 200
Air rate. liter/hr 10
Condensate rc turn Yes
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1ISI NO ,X0- ?I I!4(1I I I I IAI'\)I\II) A IION 4 OR •OIOII.O lii., 14041 1141 AlI 601k l

Vls. (Kt)"l- Vis V1% Neut No, (0i Loss,
c,%/ 1)00* Ink rt.se, k' 's/ 210)'1 mg KOIf/g wt

Initial 354 5 I2.?H 0.00
72 hr 6702 1790 53  3 59 1.13 8

Metal Specimen Data Test ('ell Data

Weight change, mg/cm2 : Al +0.02 Sludge in oil: 200-mesh filter
Ti 0.00 Centrifuge, val '7.
Ag -0.28
Steel +0.17 Tube deposits: Pelow oil level Nonr
Cu +0.99 At and above oil level H var & carbon
Mg +0.14

Metal discoloration, deposits Test Cond•-t.,s
pitting, or etching: Al L biown-yeliow

Ti Blue Sample temperature, *F 608
Ag 1. etching Sample volume, ml 200
Steel Charcoal Ai- rate, I:er/hr 10
Cu Black coating Cot.densate return Yes
Mg L brown-yellow

TEST NO. 280-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-I AT 6080I-

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
cs/100'F Increase, '7 cs/2101F mg KOtl/g Wt 17

Initial 357.6 13.02 0.01
77 hr 426.3 19.3 14 ' 0.03
120 hr 466.2 30.4 14 47 0.13
168 hr 514,7 43.9 15.34 0.13 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: ;00-mesh filtcr None
Ti 0.00 Cen trifuge, vol 'A o1;e
Ag -0-06
Steel +0.02 Tube deposits: Below oil level Not,-
Cu +0.19 At and above oil Icvel L var
Mg +0.02

Metal discoloration, depoits Test Conditions
pitting, or etching: Al L yellow

Ti L yetlow-brown Sample temperature, 0i. 608
Ag L yellow SampLU volume, ml 200
Steel Pale blue-gray Aij rate, liter/hr 10
Cu Black coating Condensate return Yes
Mg No change
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I 1ýL !,I NO Otf I'
I * I; I t I ý s Wr'

24 4 117 0
72 hr 1I. 16 2'4,' 4 71 1 .7

120 5 6s .07' 0. 10
10.4 h1- 40 71) 68.4 I , ( 1 . ,13 3

Wc tI ;pe itn n I)ala I txl ( ell Data

'Vcight challge, mg/cn12  Al 4-0, 12 Sludge in oil. -;..h filter Trace
Ti 0.00 V...., vol % 0.4
Ag -4.2f,
Sfe•.'l +0.04 t1ube depoits: Helow oil level M var
('I 24 i: At and above oil level M var
M g 4 .I -75

Metal discoloration, deposits Test (onditjon-
pitting, or etching: Al I yVllo•k

1 i IBlutc-tan Sample temperature, 1' F X
Ag \ Otcliny & bron .oaling Sample volume. ml 200
Steel Purple-brown Air rate, liter/hr 10
Cu M etihing & pi.ting Condensate rlurn Yes
Mg Dark gray coating

II SI NO 280-4 RISl'I.iS 01 RI II)X OXIDATIION4ORROSIWN IIS I ON 1 -1041 AT 60801:

V1%. 1001I VIS Vis. Neut. No.. Oi! Loss.
Cs11t, 

01 I nk rease. cs/2 10t1 Ig KOit/g wt,

Initial 3r4 5 I 2.88 0.00
- " Ir 47010 1226 4448 .1 1.1 7

Metal Specimen Data Iest (ell Data

Weight change. mg/cit 2 m l +0.014 r Sludge in oil. 2(-mesh filtcr
Ii t 01.006 Centrifuge. vol '7
Ag +0-.28
Seel - 11.18 '1 ube deposits. Beloss oil level None
(u + 1qs At and above oil level II var & carbon
Mg

W.let~s d'. oloralion. d..pmsit.es. I . nlilin,

pittlin. or et lhing. Al I brown-yello 4
11 Blue Simple Iltperatule. '1 608
Ag Very [ bromn coating Sample volume, ml 200
Steel Charcoal dcpolit, Air rate. lit;r/hr 10
Cu Black coating Condensate return Yes
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V *. oH0 )I • Vgs V i,. Neut No O il l ,(%.II m olt)0'I I ncrejrsc. , S/210 0 |• mg KOH/g wt

Initwl 357 6 I 3.02 0.01
72 hr 426.1 19.2 14.04 0.10

120 hr 464.6 29.9 14.48 0,16
168 hr 513.M 43.7 15.27 0.18 3

MetJl Specimen Data Test Cell Data

Weight chaige, mg/cm 2
: Al +0.02 Sludge in oil: 200-r.,,;h filter None

Ti 0.00 Centrifuge, vol % None
Ag -0.08
Steel +0.02 Tube deposits: Below oil level None
Cu -0.41 At and above oil Iovel L var
Mg

Metal discoloration, depoi.ts Test Conditions
pitting, or etching: Al L yellow

Ti L yellow-brown Sample temperat,,, 'F 608
Ag L yellow Sample , ml 200
Steel Pale blue-gray A;r rate, liter/hr It0
Cu L etching Condensate return Yes
Mg -.

TEST NO. 280-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 608OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/I00*F Increase, % cs/2101F mg KOH/g wt %

Initial 24.22 - 4.01 0.00
7? hr 30.93 27./ 4.67 0.10

120 hr 37.64 55.4 5.19 0.15
168 hr 48.39 99.8 591 0.16
Metal Spechnen Data rest Cell Data

Weight chang, mgtcm2: Al +0.12 Sludge in oil; 200-mesh filter Trace
Ti 0.00 Centrifuge, vol 9% Trace
Ag -6.33
Steel +0.08 Tube deposits; Below oil level M var
Cu -1.87 At and above oil ievel M var
Mg

Metal discoloration, deposits rest Conditions
Fitting, or etching: Al 1. brown-yellow

Ti Yellow-blue Sample temperature, OF 608
Ag M etching & b-own coa3ing Sample volume, ml 200
Steel Purple-brown Air rate, liter/hr 10
Cu M etching & pitting Condensate return Yes
Mg
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Ii )I N, i R I I (P ki I I I I J\;r t (lN O S (I= S( ONO 4 Al-4 .A 1 34 "1

Vi, lOU|l Vi, Vts. Neut No., Oil Loss,
csi I (Ky.I Inc.es. Cs/210-512 J mr KOH/g wt -

Initial 17.66 4.65 0.26
7 days 17.61 -0.3 4.56 1.48

14 days 16.97 -3.9 4.48 2.26
2! days 29.46 +66.8 6.08 38.6
2t) days I 50.5 24

Metal Specimen Data Test Cell Data

Weight change. mg/cm 2 : Al +0.06 Sludge in oil: 2n00-rncsh filter
Ti +0.06 Centrifuge, vo! %Ie
Ag +0.04
Steel +0.04 Tube deposits: Below oil level H carbon & var
Cu -2.56 At and above o0i level H carbo, & var
Mg -0.77

Breakpoint Data
Metal d;coloration, deposits,

pitting, or etching: Al Yellow-L brown Neut. no. 17 days
Ti Yellow-brown 100*F vis 14 days
Ag Yellow-L brown
Steel Purple-brown Test Conditions
Cu H etching
Mg Large pits Sample temperature, 'F 347

Sample volume, ml 200
Air rate, lit'r/hr 10
Condensate return Yes

TmSr' NO. 283-2. RISULTS O. REFLJUX OXIDAl ION-'ORROSION FlS. ON 0-65-19 AT 34701F

Vis. 100*F Vis Vis, Neut. No., Oil Loss.
cs/l 00'F Increase, 7,. cs/2100 F mg KOI/g wt %

Initial 17.72 4.67 0.25
7 days 17.51 -1.2 4.56 1.60

14 days 15.80 -10.8 40(6 4.99
21 dayi 40.8
26 days 48.3 24

Metal Specim, n Data Test Cell Data

Weight change, mg/cm 2 : Al +0.08 Sludge in oil: 200-mesh rfi'er
Ti +0.06 Centrifuge, vol '7%
Ag +0.10
Steel +0.02 Tube deposits: Below oil level H carbon & vat
Cu -4.99 At and above oil level H carbon & var
Mg -0.97

Breakp-)int Data
Metal discoloration, deposits,

ptir;g, cr ctchi: : 'L brown Ncut. no. 5 days
Ti Yellow-brown 100*F vis 14 days
Ag Yellow-L lsrown
Steel Purple-biown Test Conditions
Cu H etching
Mg Large pits Sample temperature, o| 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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FEST NO. 283-3. RFSULTS OF REFILUX OXIDATION-CORROSION TEST ON 0-67-9 AT 347•T

Vis, 100F1V Vis Vil, Neut. No., Oil Loss,
cs/I00"F Increase, % cs/2100 F mg KOH/g wt %

Initial 14.87 - 3.69 0.04
7 days 15.28 2.8 3.71 1.05

14 days 15.42 3.7 3.69 1.28
21 days 15.54 4.5 3.76 1.44
26 days 15.60 4.9 3.76 1.39 12

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level H var
Cu -0.22 At and above oil level M var
Mg +0.04

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Pale blue Neut. no. 26+ days
Ti Blue 100*F vis 26+ days
Ag Brown-blue
Steel Pale green Test Conditions
Cu Brown
Mg No change Sample temperature, OF 347

Sample volume, mi 200

Air rate, liter/hr 10
Condensate return Yes

TEST NO. 283-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-769 AT 3470 F

Vi, 100F Vis Vis, Neut. No., Oil Loss,
cs/100F Increase, % cs/210 0 F mg KOH/g wt %

Initial 15.04 - 3.75 0.04
7 days 15.16 0.8 3.76 1.04

14 days 15.16 0.8 3.73 1.27
21 days 15.28 1.6 3.74 1.41
26 days 15.36 2.1 3.76 1.54 9

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % Trace
Ag -0.06
steel +tb.02 Tube deposits: Below oil level Very L var
Cu -0.14 At and above oil level M vat
Mg 0.00

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Pale blue Neut. no. 26+ days
Ti Blue 100I F vis 26+ days
Ag Brown-blue
Steel Pale green Test Conditions
Cu Brown
Mg No change Sample temperature, OF 347

Sample volume, ml 200
Air rate, litcrt/hr 10
Condensat•. return Yes
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I SI NO) 2815 RISULIS 01 RI] LUXOXIDAIION( OR ROSION I L.S ON AIL-770 A'I 347"1

Vis, 10001. Vis Vis. Neut. No., Oil Loss,
cs/i000

F Increase, '/ cs/21! 0 I mg KOII/g wt %

Initial 15.93 3.75 0.04
7 days 15.22 1.3 3.78 1.00

14 days 15.49 3.1 3,74 1,26
21 days 15.65 4.1 3.79 1.34
26 days 15.67 4.3 3.81 1.35 12

Metal Specimen Data Jest Cell Data

Weight change, mgcm2
: Al +0.02 Sludge in oil: 200-mesh filter None

Ti +0.04 Centrifuge, vol % Trace

Ag -0.02
Steel 0.00 T1ube deposits: Below oil level Very L var
Cu -0.30 At and above oil level M var
Mg +0.04

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Pale blue Neut. no. 26+ days
Ti Blue 100'F vis 26+ days
Ag Brown-blue
Steel Pale green Test Conditions
Cu Brown
Mg L gray Sample temperature, OF 347

Sample volume, ml 200
Air rate, liter/hr 30
Condensate return Yes

"I I SI NO. 283-6. R[.SU"II S O1 RI1l-i1 X OXIDAIION-CORROSION "'ISI ON ATlL-771 A'I 3471U

Vis, 100,1. Vis Vis, Neut. No.. Oil Loss.
cs/I 0001 Increase, cs/21 043 mg KOH/g wt 17

Initial 15.01 3.74 0.04
7 days 15.18 1.1 3.77 1.08

14 days 15.03 0.1 3.71 1.28
21 days 15.21 1.3 3.69 1.42
26 days 15.26 1.7 3 75 1.45 8

Metal Specimen Data I e-t ( ell Data

Weight change, mg/cm 2
: Al 0.00 Sludge in oil: 2t)0-mesh filter None

Ti +006 Centrifuge, vol"; Trace
Ag -0.04

Steel 0.00 Fu3,e deposits. Below oil level Ver% I var
('u -0.10 At and above oil level M var
Mg -0.02

Breakpoint Data
Metal discoloration, deposits,

pitting. or etching Al Pale blue ",eut no. 26+ day'
"Ti Blue 10003- v's 26+ days
Ag Brown-blue
Steel Pale green lesi Conditions
Cu Brown

Mg No change Sample tempelature, 01. 347
SaImple volume. lilt 2(X
Air rate. hltr/hrf I ()
(orwens,jte return YeC
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TEST NO. 284.' RESULTS OF REPLUX OXIDAIlON-4ORROSION TESI ON 0-64-2 AT 4 21HOF

Vii, I00F Vis Vis, Neut. No., Oil Loss.
cs/100°F increase, % cs/210°F mg KOH/g wt %

Initial 27.50 - 5.08 0.07

16 hr 31.81 15.7 5.55 0.95
24 hr 32.78 19.2 5.67 1.1l
40 hr 34.94 27.1 5.96 2.32
48 hr 37.83 37.6 5.99 4.54

Metal Specimen Data Test Cell Data

Weight change, mg/cns2 : Al -0.62 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.04
Steel 0.00 Tube deposits: Below oil level None
Cu -0.10 At and above oil level H var
Mg - ,,,

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Very L brown Sample temperature, OF 428
Ag L yellow Sample volume, ml 200
Steel Green-blue Air rate, liter/hr 10
Cu Orange-yellow Condensate return Yes
Mg

TEST NO. 284-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-36 AT 428OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss.

cs/1000 F Increase, % cs/2I(r'F mg KOH/g wt 17,

Initial 28.33 5.31 0.14

16 hr 31.80 12.2 5.74 0.95

24 hr 32.52 14.8 5.84 1.11

40 hr 33.97 19.9 6.02 1 ')8
48 hr 35.08 23.8 6.15 L.80 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : A] 0.00 Sludge in oil: 200-mesh filter None

Ti +0.02 Centrifuge, vol 7 None

Ag 0.00
Steel 0.00 Tube deposits, Below oil level None

Cu -0.32 At and above oil level H Var

Mg - I

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al No change

Ti Very L brown Sample temperature, OF 428

Ag L yellow Sample volume, ml 200

Steel Dark green-blue Air rate, liter/hr 10
Cu L etching Condensate return Yes
Mg -
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Vi%, 1(h) I Vis Vis, Neil. No., ()
c.s/ I00,I Int ecasc, '7 cs,/2 10H I' ngKOlt,'• ___ _,

Initial 29.19 5.41 0.10
'6 hr 32.45 11.2 567 (0.93
14 hr 33.50 14.8 5,87 1.31
40 hri 38.94 33.4 6.44 4.47
48 hr 42.49 45.6 6.83 7.46 7

Metal Specimen Data Test (','11 Data

Weight change, mlg/cmr: Al 0.00 Sludgý. in til: 2(00- i(,h filter None
Ti 0.00 Cernif. p, vol ¼ None
Ag -0.04
Steel 0.00 Tube deposits: below oil level None
Cu --0.A7 At and above oil level M var
Mg ,

Metal discoloration, deposits, Test Conditions
pitting, or etchirg: Al No change

Ti Very 1. brown Sample temperature, 'F 428
Ag No change Sample volume, nl 200
Steel Pale blue Air rate, titer/hr 10
Cu Very L etchirg Condensate return Yes
Mg

TEST NO. 290-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-61-17 AT 4289F

Vis, 1000;., Vis Vis, Nett. No. Oil Loss.
cs/100'1- Increase, ',• cs/210'1! mg KOH/g wt 17

Initial 15.69 3.57 0.04
16 hr 17.66 12.6 3.85 0.84
24hr 1796 14.5 , 91 1.12
40 hr 18.95 20.8 4.(05 2.11
48 hr 19.92 27.0 4.21 5A19 3

Metal Specimen Data Test Cell Data

Weight change, mg,lcml.: Al 0.00 Sludge in oil: 200-mrsh filter Trace
Ti 0.90 entrifug( , Vol "race
Ag -0.04
Steel 0.00 Tube deposits: Below oil Very I var
Cu -0.36 AI and Jhove oil level M vaMg

Metal discoloration, deposits, Test (Conditions
pitting, or etching: Al L yellow

Ti I yellow-brown Sample temperature. "1 428
Ag L yellow Sample volume, ml 100
Steel Blue-purple Air rate, liter/hr 10
Cu L etching Conders tie return Yes
Mg
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TEST NO. 290-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-62-25 AT 428OF

Vis, 100-'i Vis Vis, Neut, No., Oil Loss,
cs/I0 0'F Increase, % cs/210*F mg KOH/g wt %1,

Initial 15.59 3.51 0.06
16 hr 17.03 9.2 3.74 1.14
24 hr 18.34 17.6 3.82 2.58
40 hr 22.39 43.6 4.49 9.03
48 hr 24.89 59.7 4.85 11.61 7

Metal Specini-en Data Test Cell Data

Weight change, mg/cm2  Al 0.00 Sludge in oil 200-mesh filter Tract
Ti 0.00 Centrifuge, vol % Trace
Ag --0.06
Steel 0.00 Tube deposits: tBelow oil level None
Cu -1.38 At and above oil levei None
Mg -

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al L yellow

Ti L yellow-brown Sample temperature, 0 F 428
Ag L yellow Sample volume, ml 200
Steel Brown-blue Air rate, liter/hr 10
Cu M etcl'ing Condensate return Yes
Mg

TEST NO. 290-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-33 AT 428UF

Vis, I00°F Vis Vis. Neut. No., Oil Loss,
cs/1000 F Increase, % csj210 0 F mg KOll/g wt%

Initial 18.12 - 4.09 0.14

16 hr 18.97 4.7 4.08 2.21

24 hr 19.97 10.2 4.21 2.54
40 hr 22.31 23.1 4.53 3.48
48 hr 24.60 35.8 4.84 7.52 7

Metal Specimen Data Test Cell Data

Weight change, mg/cn, 2 : Al +0.02 Sludge in oil: 200-mesh filter Trace

Ti +0.02 Centrifuge, vol % None
Ag +0.04
Steel 0.00 Tube deposts: Below oil level None
Cu -19.2 At and above oil level None
Mg

Metal discoloration, deposits, Test Conditions
pitting, or etching: A] No change

Ti L yellow-brown Sample temperatulre, '1 428
Ag White Samplc volume. ml 200
Steel Pale green-blue Air rate, liter/hr 10
Cu M etching Condensate return Yes
Mg
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TEST NO. 290-4. RESULTS OF REJVLUX OXIDATION-CORROSION TEST ON ATL-401 AT 4280F

Výs, 100'F Vis Vis, Neut. No., Oil Loss.
cs/1000 F Increase, % cs/210*F mg KOH/g wt %

Initial 26.30 - 5.13 0.11
16 hr 33.45 27.2 6.04 1.95
24 hr 37.22 41.5 6.48 2.36
40 hr 46.62 77.3 7.57 3.03
48 hr 53.18 102 8.29 5.02 7

Metal Specimen Data Test Cell Data
2-i

Weight change, mg/cm2  Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -5.17 At and above oil level
Mg _

Metal discoloratien, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, 'F A28
Ag No change Samp;e volume, nil 200
Steel Blue Air rate, liter/hr 10
Cu L etching Condensate return Yes
Mg

TEST NO. 290-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-402 AT 428 0F

Vis, 100OF Vit Vis, Neut. No., Oil Loss.
cs/100'F Increase, % cs/210F mg KOH/g wt %

Initial 46.84 8.25 0.12
16 hr 53.12 13.4 8.74 1.56
24 hr 57.50 22.8 9.20 2.24
40 hr 69.34 480 10,45 2.81
48 hr 76.30 62.9 11.17 4.26 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in uii: 200-mesh filter None
Ti 0.00 Centrifuge, vol '3 Trace
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu -8.03 At and above oil level None
Mg

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, 'F 428
Ag No change Saniple volume, ml 200
Steel Blue Air rate, liter/hr 10
Cu M etching Condensate return Yes
Mg

135



1:

29

IlISI NO). 21-I. RIKSU.i IS0. Ri Ill\ UOt)II).\ION-4ORROSION II SI ((N 0-67-4 A I _____5 ______

Vi,1.1 1 V Vi". Neal. No.. OI ,I,,
c__, 1ItII" Increase,'; cs/2In0l' tg KOI/g W ,

Initial 29.19 5.I 0. 10
lo hr 31 (l 6.2 S.61 0.40
24 111 31.51 7.9 5 67 0.44
40 hr 32.27 l0.6 5.7(', 0.51
48 hr 32.56 11.5 5.69 0.53

Metal Specimen Data Test (Cell Data

Weight change, ing/clE2 
: Al 0.00 Sludge in oil: 200-mesh filter Nn

Ti 0.00 Centrifuge, vol None
Ag 0.00
Stee.l 0.00 !ubh deposits: Below oil level None
Cu -0.30 At and above oil level None
M g 0 .0 0 _ R r ua_ _ _ _ _ __Ma u

Breakpoint Data

Metal discoloration, depo:,ts.
pitting, or etching: Al No change Neut. no. 48+ hr

Ti . Tan U(00i vis 48+ hr
Ag No change _

Steel Purple Test Conditions
Cu L bro n:i
Mg No change Sample temperature, OFt 385

Sample volume, ml 200
Air rate. liter/hr I )

('ondensite return Yes

TEST NO. 291-2. RESUL S 01: RLI:LUX OXIDATION-CORROSION TEST ON 0-67-6 AT 385 0 1:

Vis, I00
0

F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, .; cs/210°F mg KOHI/g wt %

Initial 13.38 3.32 0.03
16 hr 14.01 4.7 3.41 0.20
24 hr 14.27 6 7 3.44 0.36
4G hr 14.66 9.6 3.52 0.77
48 hr 14.72 10.0 3.55 1.11 3

Metal Specimen Data Test Cell Data

Weight change. mg/cm2: Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol I; 'race
Ag 0.00
Steel 0.00 Tube deposits: Below oil level
Cu 0.00 Al and above oil level I var
Mg .Oo

Breal~poitil Data
Metal discoloration, deposits,

pitting, or etching: AI L yellow Neut. no. 48+ hr
Ti Brown 1i0l011 vis 48+ hr
Ag L yellow
Steel Blue-green Test Conditions
('l Orange-pink
Mg No change Sample temperature, 1'" 3145

Sample volume. ml 200t
Air rate. liter/hr 10
Condensate return Ye,
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TI-ST NO. 291-3. RESULTS 0F1 REFLUX CXIDATION-CORROSION TEST ON 0-67-8 AT 385OF

Vis, I (K),F Vis Vis. Nea:t. No-, Oil Loss,
cs/100°F Increase, X cs/210(° mgKOH/g wt %,

Initial 13.24 3.26 0.23
16 hr 14.25 7.6 3.44 1.02
24 hr 14.41 9.8 3.47 I. t9 :
40 fir 14.71 I 1.0 3.52 1.39
48 hir 14.81 I11.4 3.53 J - 1.50 5

Metal Specimen Data Test Cell Data

Weight change, Mgicm"2: Ai 0.00 Sludge in oi& 200.mesh "ilter None

Ti 0.00 Centrifuge'. vol % None
Ag 0.00

Steel 0.00 Tube deposits: Below oil level None
Cu -4. 12 At and aiove oil level None
Mg 0.00

Metal diV-Woration, deposits, Test Conditions
pittinga or etching: A0 No change

Ti Tan Samp48 temperature, hF 385
AS L yellow Sample volume, mi 200

Steel Purple Air rate, liter/hn I0
Cu L brown Condensate return Yes
Mg L yellow

"TLSlT NO. 291-4. RESULI S OF REFL.UX OXI DATION-CORROSION 'IT.ST ON 0-6 7 3 AT 3850F :

Vis, o00r1-h Vis VisN Neut. No., Ogn Loss,
cs/TI0 iF Increase,;'7 s/n2 IO°F mj g KOH/g Wt %

Ini tial C3.47 3.22 b.l0
16 hr 1N3.9o 3S e 3.33 0.2224 fir 14.27 5.9 3.37 0.34

40 tr 1468 9.0 3.42 0.5048 hr 14.77 9.7 3.45 0.59 3

MetaC Specimen D-ta Test Cell Data

Weight change, mgCM2 : Al 0,00 Sludge in oil7 200-mesh filter NoneTi 0.00 Centrifuge, vol ' Trace

St•',l +0.02 Tube deposits: Below oil level Non,ý
C.u -0.22 At and above oil level None
Mg 0,00

breakpoint Datai
Metal discoloration, deposits.

pitting, or etching: Al No change Neut. no. 48+ hr
Ti Tan 100'F vis 49* hr
AgJ L yellow
Steel Blue Test Conditions
Cu L blue....
NIS No change Sample temperature, IF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 291-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-769 AT 385F

Vis, ItOOF Vis Vis, Neut. No., Oil Loss,
cs/200°F Increwae, % cs/210°F mg KOH/g wt%

Initial 15.04 - 3.75 0.04
16 hr 14,98 -0.4 3.69 0.68
24 hr 14.98 -0.4 3.71 0.85
40 hr 14.99 -0.3 3.68 1.08
43 hr 14.93 -0.7 3.67 1.20 3

Metal Specimen Data Test Cell Date

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.10 At and above oil level L var
NMS +0.04

Breakpoint Data
Metal discoloration, deposits,

pitting, or etclus*: Ai Ye'low Neut. no. 40+ hr
Ti Brown 100*F vis 48+ hr
Ag Yellow
Steel Blue I :t. Conditions
Cu Peacock
Mg L yellow Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Cond'nsate return Yes

TEST NO. 291-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-770 AT 385OF

SVis, 100I F Vis Vis, Naut. No., Oil Loss,
cs/100°F increase, % cs/210°F mg KOH/g Wt %

Initial 15.03 - 3.75 0.04S16 hr 14.88 -1.0 1.70 0.75

24 hr 14.99 -0.3 3.71 0.91
40 hr 14.85 -1.2 3.68 1 10

48 hr 14.84 -1.3 3.66 1.26 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % NoneS•AS 0.00

Steel 0.00 Tube deposits: Below oil level None
Mg +0.02

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Yellow Neut. no. 48+ hr
Ti Brown 100*F vi! 48+ hr
Ag Yellow
Steel Blue Test Conditttots
Cu Peacock
Mg L yellow Sample temperature, OF 385

Sample volume, ml 200
Air rate, UItel/hr 10
Condensate return Yel
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TEST NO. 291-7. RESULTS O' REELUX OXIDATION-('ORROSION TEST ON ATL-771 AT 385OF

J Vis, 10001 Vis Vis, New'. No., Oil Loss,
cs/100OF Increase, % cs/2 101! mg KOH/g wt I,

Initial 15.01 3.74 0.04
16 hr 15.08 +0.5 3.73 0.70
24 hr 15.02 +0.1 3.72 0.79
40 hr 14.97 -0.3 3.64 1.03
48 hr 14.94 -0.5 3.67 1.23 2

Metil Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Below oil level None
Cu -0.10 At and above oil level L /ar
Mg +0.0. .

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L yellow Neut. no. 48+ hr
Ti Brown 1001F vis 48+ hr
Ag Yellow
Steel Blue Test Coonditions
Cu Pink-brown
Mg L yellow Sample temperature, OF 385

Sample volume, ml 200
Air late, liter/hr 10
Condensate return Yes

TLST NO. 293-1. RLSLILIS OU RLI-LUXOXIDAIION4ORROSION ILSt ONO-60-18 AT 347T1-

Vii. I00°F Vis 'is, Neut. No.. Oil Loss.
cs/100,l: Increase, % 4:/1 2104 mg KOH/g wt %

Initial 12.13 3.17 0.19
7 days 12.72 4.9 3.28 1.21

14 days 12.74 5.0 1.29 1.82
21 days 12.82 5.7 3.30 2.23
26 days 12.78 5.4 t,29 2.29 13

Metal Specimen Data lest ('ell Data

Weight change. mg/cm
2

: Al +3.85 Sludge in oil: 200-mesh filter Tracc
I i +2.35 Centrifuge, vol 1 Trace

Ag +1.74
Steel +2.31 Tube deposits: Below oil level H vat
Cu +0.24 At and above oil lkvel M vat
ME +'.23

lBreakpoint Data

Metal discoloration, deposits.

pitting, or etching Al Brown-black deposit Neut. no. 26+ days
Ti Brown-black deposit I tX)

0
l vis 26+ days

Ag Brown-black deposit
Steel Brown-black deposit lest Conditions
%. Black-orange deposit
Mg Brown-black deposit Sample temp-?ratare, OF 347

Sample volume. ml 200
Air role, hiter/hr 10
C'onden,,;,!. ret,.rr, Yes
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'1T-SI NO, 293-2. RESULTS OF REF LUX OXIDATION-CORROSION TEST ON 0-64-12 AT 34701-

Vis, 100'1: Vis Vis, Neut. No., Oil Loss.
csi 1000F Increase, cs/210°12 mg KOHig wt

Initia! 13.79 3.52 0.25
7 days 14.68 6.4 3.68 1.46

14 days 14,5R1 5.7 3.07 2.13
21 'ys 14.62 6.0 3.68 2,55
6da 14.60 5.- 3.65 2,78 9

Metal Spenn I)ata Test Cell Data

Weight change, rag/cm 2 : ,.I +3.06 Sludge in oil: 200-mesh filter Trace
Ti +1.79 Centrifuge. vol % Trace
Ag 4..16
Steel + 1.68 Tube deposits: Below oil level Ii var
Cu +0.30 At and above oil level M var
Mg -1.85

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Brown-black deposit Neut. no. 26+ days
, Ti Brown-black deposit 100F vis 26+ days

Ag Brown-black deposit
Steel Brown-black deposit Test Conditions
Cj, Brown-black deposit,

1, pitting Sample temperature, IF 347
Mg Brown-black deposit Sample volume, ml 200

Air rate, liter/hr 10
Condensate return Yes

TLST NO. 293-3. RESULTS OF REI LUX OXIDATION-CORROSION TEST ON 0-64-18 AT 347OF

Vis, 1001 Vis Vis, Neut. No., Oil Loq'
cs/100*F Increase.,' es/210°F nmg KOIl/g wt ,

Initial 16.84 4.29 0. 11
7 days 17.31 2.8 4.35 1.76

14 days 17.08 1.4 4.26 3.23
21 days 16.94 0.6 4.19 5.05
26 days 17.08 1.4 4.22 5.45 13

Metal Specimen Data Test Cell Data

Wcight change, mg/cm 2 : Al -0.08 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7, Trace
AV -0.14
Steel +0.06 Tube deposits: Below oil level I var
Cu 0.00 At and above oil level II var
Mg -0.08 ' 1

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Yellow Neut. no. 14 days
Ti Yellow I01)l• vis 26+ days
Ag Yello.'.
Steel Brown-y eilow Tet ( onditions
(Cu Black-orange
NMg Yelluw-tan Sample temperature, IF 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 293-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-66-11 AT 3470F

Vis, I00'F Vis Vis, Neut. No., Oil Loss.
cs/100*F Increase, % cs!2101 mg KOH/g wt %

Initial 16.41 4.30 0.16
7 days 15.93 -2.9 4.18 0.28

14 lay, 45.77 +179 758 37.3
21 days 161.2 +982 17.33 53.6
26 days solid - 27

NMtal Specimcn Data lctl Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter -
Ti +0.02 Centrifuge, vol % -

Ag -0.10
Steel +0.02 Tube deposits: Below oil level L var
Cu -1.54 At and above oil level M vat
Mg -11.5

Brcakpoint Data
Metal discoloration, deposits,

pitting, or etchiag: Al Yellow-tan Neut. no. 10 days
Ti Yellow-brown 100IF vis 1 G days
Ag L yellow
Steel Gmren-purple-blue Test Conditions
Cu L etching & pitting
Mg H pitting Sample temperature, *F 347Sample volume, ml 200 • "

Air rate, liter/hr 10
Condensate return Yes

TIST NO. 293-5. RILSUITS 01: REFLUX OXIDATION-CORROSIO)N TLST ON ATL-769 AT 347 0 1F

Vis. 1009' Vis Vis, Neut. No.. Oil Loss,
cs/100° I. Increase. 'csi 2 10F mg KOH/g wt 'I,

Initial 15 04 3.75 0.04
7 day, 5..28 1,6 3.77 0.79

14 days 15.3S 2.1 3.76 1.20
21 days 15.60 37 3.82 1.68
26 days 15.66 4.! .80 1.54 13

Metal Specimen Data Test ('Cell Data

Weight change, m,:!cm 2  Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol Trace
Ag -0.06
Steel 0.00 Tube deposits: Below oil level L v.
Cu -o.20 At and above oil level L var
Mg -0.04t

Breakpoint Data
Metal discoloration, deposits.

pitting, or etching: Al Pale blue Neut no. 26+ day%
Ti Bluc !ItXI' vis 26+ days
AV Purple
Steel Blue.green re[s ('Coditions
Cu Very I etching
MS No thange Sample tempereture, '1 347

Sample volume. ml 200
Air rate. liter/hr It)
Condensate return Ye'
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TEST NO. 293-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON K-1054' A'r 3'7OF

Vis, I00F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210*F mg KOH/g wt %

Initial 16.29 - 4.18 0.16

7 days 16.24 -0.3 4.11 1.26
14 days 15.98 -1.9 4.02 1.93

21 days 15.74 -3.4 3.92 3.35
26 days 16.23 -0.4 3.91 9.39 9

K Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filtea None
Ti 0.00 Centrifuge, vol % Trace
Ag +0.04
Steel -0.04 Tube deposits: Below oil level L var
Cu -0.34 At and above oil level M var
Mg --0.02

Breakpoi-t Data
Metal discoloration, deposits,

pitting, or etching: Al Pale blue Neut. no. 19 days
Ti Pale green 1006F vis 26 days
Ag Yellow
Steel L green Test Conditions
Cu L etching
Mg L yellow-green Sample temperature, OF 347

Sample volume, ml 200
Air rate, liter/hr 10

SCono~en~ate returij Yes

(a) Blend (1:1) of O-65-19 and O-65-21. t

TEST NO. 294-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-2 AT 3470F

Viz, 100PF Vis Via, Neut. No., Oil Loss,
cs/l 0I F Increase, % cs/2100F mg KOH/g wt %

Initial 27 .50 - 5.08 0.07

7 days 31.22 13.5 5.51 .30
14 eay3 32.10 16.7 5.62 0.33
21 days 32.74 19.1 5.69 0.42
26 days 32.93 7_.7 5.71 0.42 10

Meta& Specimen Data Test Cell Data

Weight change, mg/cmM2 : At 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag -0.08
Steel 0.00 Tube deposits: Below oil level None
Cu -0.04 At and above oil level None
Mg -0.02

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 26+ days
Ti L brown 100F vis 26+ days
All L yellow
Steel Green-blue Test Conditions
Cu Yallow-oranft-purple
M• No cha•zg Saniple temperatume, F 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 294-2. RESULTS OF REFLUX OXIDAkTION-CORROSION TEST ON 0-67-7 AT 347-F

Vis, 100*F Vis Vis, Neut. No., Oil Lou,
cs/100*F Increase, % cs/210*F mg KOH/l wt %

Initial 17.34 - 4.58 0.26
7 days 16.95 -2.2 4.46 1.13

14 days 16.27 -6.2 4.27 1.9.
21 days 19.45 +12.2 4.49 25.0
26 days (a) - - - 19

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter
Ti 0.00 Centrifuj-, vol % -

Ag -0.02
Steel 0.00 Tube deposits: Below oil level L var
Cu --2.58 At and above oil level H var
Mg -0.59

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Yellow Neut. no. 14 days
Ti Yellow IO01F vis 16 days
Ag Yellow
Steel Brown-purple Test Conditions
Cu H etching
Mg Yellow-brown Sample temperature, °F *47

Sample volume, ml 200
Air rate, liter/hr P0
Condensate return Yes

(a) Sample soldified at 26 days.

TEST NO. 294-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 3471F

Vis, 100F Vis Vis, Neut. No., O.l Loss,
cs/ IOOF Increase, % cs/21TOF mg KOH/& wt %

Initial 13.24 - 3.26 0,23

7 days 14.77 11.6 353 1.22
14 days 15.16 14.5 3.61 1.46
21 days 15.49 17.0 3.67 .182
26 days 15.56 17.5 3.68 1.84 II

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol %
Ag -0.10
Steel 0.00 Tube deposits; Below oil level None
Cu -0.57 At and above oil level None
Ms -0.08

Breakpoint Data
lýletal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 26+ days
Ti L brown 100*F vis 26+ dayq
As L yellow - -
Steel Blue Test Conditions
Cu L etching
Mg L yellow Sample temperatur, OF 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return yes
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lIUS VNO 2 4-4 RI St11S 01: RI I.IUX 0X1I)AIION-(-CO1,ROSION ITISTON 0-67-I11 AT 347 1:

Vk, 100'1. Vi, Vis, Neut. No., Oil Loss
,s! 1009 Increase- &s/2 10 `1 mg KOII/g W1

Initial 13 26 3.21 0.05
ii,7 days 14.42 8.7 3.41 0I.62

Si.14 de'ys 14.81 11.7 3.,,8 0.7121 day% 15A13 14.1 3.51 0.83

L[26 days 115.17 1 14.4 3 53 0.90 1 7"

SMetal Specimen Data Test ('ell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge. vol '7,,
Ag -0.10
Steel 0.00 Tube deposits: Below oil level None
Cu -0.08 At and above oil level None
Mg -0.04

Brtkpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 26+ days
Ti L bh own I00°F vis 26+ days
Ag L yliow
Steel Blue-green Test Conditions
Cu Brown-yellow
Vg No change Sample temperature, 01: 347

SSample volume, ml 200

Air rate, litei/hr 10
Condensate return Yes

IlESI NO. 294-5. RISULISOi Ri !LI;XOXIDAI!ION-('GKROSI(N 11.sI ONO-67-13 Al 344701

Vis. IOOPF Vis Vis, Neut. No., Oil Loss.
cs/ I(0l Increase, '/, cs/210°1 mg KOH/g wt

Initial 13.47 - 3.22 0.10

7 days 14.84 10.2 3.46 0.30
14 days 15.36 14.0 3.57 0.19
21 day% 16.44 22.0 3.71 0.47
16 das 17.00 26.2 380 .554

Metal Specimen I)alj Tvst Cell Data

Weight change, mgjcm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.O0 Centrifuge. vul

Ag -0.08
Steel 0.00 Tube deposits: Below oil level None
Cu -6.0s Ai and above oil level None
Mg -0.04

Breakpoint Data
Metal dicoloration, deposits.

pitting, or etching: Al No change Neut. no. 26+ da4
Ti L brou n 100R I vis 26. days
Ag No change
Steel Blue Tet Conditions
Cu M etching
Mg No change Sample temperature, U1 347

Sample Volume. ml 200
Air rate, liter/hr 10
Condensate retuiO Yes
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I II NO. 294-6. RLS ULIS (1. R II.LIX OXIUAIION-CORROSION 11SI ON O-67-20 Al 347"1

Vis, I00'F Vis Vis, Neut. No., Oii Loss,
cs/100'17 Increase, c4 cs/210'F tmg KOH/g wt '

Initial 13.48 - 3.25 0.21
7 days 14.80 9.8 3.49 0.47

14 days 15.27 13.3 3.56 A.49
21 days 15.64 16.0 3.62 0.49
26 days 15.86 17.7 3.65 0 56 10

Metal Spec,'men Data Test Cell Data

Weight change, mg/cm 2: A] 0.00 Sludge in oil: 200-mesh filter None
"Ti +0.02 Centrifuge, vol %
Ag -0.10
Steel 0.00 Tube deposits: Below oil level None
Cu -0.47 At and above oil level None
Mg -0.04

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L yellow Neut. no 26+ days
Ti L brown-purple 100'1- vis 26+ days
Ag L brown _ _........
Steel Blue-green-purple Test Conditions
Cu L etching
Mg No change Srmple temperature, IF 347

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 295-1. RESULTS OF RL [I UX OXIDATION-CORROSION TEST ON 0-67-19 AT 385°F1

Vis. 100'1: Vis Vis. Neut. No., Oil Loss.
cs/100I F ncrease. ' cs/210'F mg KOH/g wt 171

Initial 12,4q 3.21 0.12
16 hr 12.90 3.3 3.?8 0.68
24 hr 13.08 4.7 3.32 1.13
40 hr 13.32 6.6 3.35 2.06
48 hr 13.43 7.5 3.38 2.30 2

Metal Specimen Data Test Cell Data

Wv-:,i* change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00) Centrifuge, vol ' None
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
Cu +0.02 At and above oil level L var
Mg +0.08

Breakpoint Data
Metal discoloration, deposits.

pitting, or etchingý Al No change Neut. no. 48+ hr
Ti L brown 100'F vis 48+ hr
Ag Yellow
Stec! Blue-green-purple Test Conditions
Cu Orange
Mg No change Sample temperature, IF 385

Sample volume, tml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 295-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 3850F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, , cs/210 *F mg KOHl8 wt %

7nitial 13.48 - 3.25 0.21
16 hr 14.26 5.8 3.38 0.39
24 hr 14.48 7.4 3.41 0.53
40 hr 14.67 8.8 3.44 0.73
48 hr 14.76 9.5 3.46 0.85

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol % NoneAS 0.00

Steel +0.06 Tube deposits: Below oil level NoneCu -o.06 At and above oil level L var

M 00 Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hr
Ti L brown 100PF vis 48+ hr
AS Ltan

Steel Blue-green Test Conditions
Cu Brown-orange
Mg No change Sample temperatuTe, *F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 295-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-21 AT 385OF

Vis, 1000F Via Vis, Neut. No., Oil Loss,
csV I Ar'F Increase, % cs/2109F mg KOH/8 wt %

Initha 12.92 3.15 0.14
16 hr 13.59 5.2 3.25 0.35
24 hr 13.82 7.0 3.29 0.54
40 hr 14.05 8.7 3.33 0.84
49 hr 14.10 9.1 3.35 0.92 1

Metal Upecimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu 0.00 At and above oil level None
MS 0.00- '•i•Breakpoint Date

Metal 4 tacolmaon, deposits,
pittin& or etching: Al No changp Neut. no. 48+h

TI L bown 1000F vis 48+ hr
AS No Change
Steel wBlute-prle Test Conditions

Cu Yellow-orangMg No chane Sample tempereture, OF 385• •Semple Volume, ad 200

"Air tate, lita/hr 10

C-) ndensate return Yes
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TEST NO. 295-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON L-1129(), AT 385°F

Vis, 100117 Vis Vis, Neut. No., Oil Lose,
iii~~ csIIO 00F Increase, % cs/2 I 0 F mg: KOH/g wt %

Iiil1.6- 3,74 0.05
16 hIn 14.95 -0.1 3.71 0.70
24 hr 15.00 +0.3 3.72 0.80
40 hr 1 14.85 -0.7 3.68 1.12
48hr 14.80 -1.1 366 1.28 2

Metal Specimen Data Test Cell Data
Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-triesh filter None

Ti -0.02 Cenutbuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Below oil level None
Cu -0.14 At and above oil level M var
Mg +0.04

Metal discoloration, deposits,
pitting, or etching: Al L yefllw Neut. no. 48+ hr

Ti Brown 100I F via 48+ hr
Ag Yellow-brown
Steel Blue Test Condition]s
Cu Brown-purple
Mg L yellow Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

((a) Blend (1:1) of ATL-769 and ATL-771.

TEST NO. 295-5. RESULTS OFREFLUX OXIDATION-CORROSION TEST ON L-1136(a) 6T 385OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100I F Increase, % cs/210*F mg KOH/g wt %

Initial 16.05 -- 4.13 0.17
16 hr 15.92 -0.8 4.05 0.79
24 hr 15.78 -1.7 4.03 0.89
40 hr 15.47 -3.6 3.94 1.40
48 hr 15.15 -5.6 3.84 2.04 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti. -0.02 Centrifuge, vol % None
AS 0.00
Steel 40.0.1 Tube deposits: Below oil level None
Cu -0.08 At and above o; level M var
MS -0.08

breakpoint Data
Metal discoloration. deposits,

pitting, or etching: Al L yellow Neut. no. 47 hr
Ti Brown IO00F vis 48+ hr
AS Yellow
Steel Blue Test Conditions
Cu Brown-purple
Mig L pay Sample temperature. F 385

Sample volume, ml 200
Air rate, lito•h 10

_ _ _ _ _ _ _ _Condensate return Yea

4a) Blend (l:1) of 0-67.7 and O-67-9.
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TEST NO. 296-1. RESULTS OF REFLUX OXIDATION-CORROSION I EST ON 0-60-18 AT 3920F

Vis, 100OF Vis Vis, Neut. No., Oil Loss,
cs/10001, Increase. % cs/210 °F mg KOH/g wt %

Initial 12.12 - 3.19 0.20
24 hr 13.03 7.5 3.37 1.74
40 hr 13.01 7.3 3.33 2.54
48 hr 13.10 8.1 3.34 3.11
64 hr 15.74 29.9 3.74 15.73
72 hr 18.14 49.7 4.10 21.6 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2  Al +0.83 Sludge in oil: 200-mesh filter Trace
Ti +0.37 Centrifuge, vol % Trace
Ag +0.32
Steel +0.34 Tube deposits: Below oil level H var
Cu -0.39 At and above oil level M var
Mg +0.32S~Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al Dark brown deposit Neut. no. 53 hr

Ti Dark brown deposit I00°F vis 54 hr
Ag Dark brown deposit
Steel Dark brown deposit Test Conditions
Cu L pitting
Mg Dark brown deposit Sample temperature, 'F 392

M pitting Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 296-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-b4-12 AT 3920F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100'F Increase, % cs/210F mg KOH/g wt %

Initial 13.79 - 3.52 0.25
24 ht 14.54 5.4 3.77 1.95
40 hr 14.69 6.5 3.68 2.52

. 48 hr 14.95 8.4 3.73 2.83

64 hr 14.95 8.4 3.72 4.07
t 72 hy 15.30 10.9 3.76 7,563

Metal Specimen Data Test Celi ijeta

Weight change, mg/cm 2 : Al +0.61 Sludge in oil: 200-mesh filter Trace

Ti +0.37 Centrifuge. vol % 0.2
SAg +0.26

Steel +0.30 Tube deposits: Below oil level M var
Cu -0.14 At and above oil level M carbonS• ~~Mg +0.36 .....
Mg +.6Breakpoint Data

Metal discoloration, deposits,
pitti, of etching: Al Dark brown deposit Neut. no. 60 hr

Ti Dark brown deposit i0WOF via 72+ hr
Ag Dark brown deposit
Steel Dark brown deposit Teat Conditons
Cu Black-orange
Mg Dark brown deposit Sample temperature, OF 392

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 296.3. PFSLILTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-18 AT 392OF

Vis, 100I F Vis Vir Neut. No., O0 Logs,
cs1001F Increasc, % c 2 10• mg KOHJi wt %

Initial 16.84 - 4.29 0.11
24 hr 16.96 +0.7 4.24 2.04
40 hr 16.54 -1.8 4.07 6.63
48 hr 17.65 +4.8 4.22 11.66
64 hr 21.54 +27.9 4.80 19.95
72 hr 24.56 +45.8 5.36 23.4 5

Metal Specimen Data Test Cel! Data

Weight change,.mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % Trace
Ag +0.02
Steul +0.08 Tube deposits: Below oil level L vat
Cu -1.22 At and above oil level M var
Mg +0.02

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Yellow Neut. no. 18 hr
Ti Yellow-green 100OF vis 43 hr
Ag Yellow-pgeen .....
Steel Brown-blue-purple Test Conditions
Cu L etching
Mg Yellow-brown Sample temperature, "F 392

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 296-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-:4 AT 3920F

Vis, I00*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210F mg KOH/g wt %

Initial 17.71 - 4.67 0.24
24 hr 16.87 -4.7 4.38 1.80
40h h 16.89 -4.6 4.06 12.02
48 hr 18.47 +4.3 4.32 16.73
64 hr 50.68 +186 8.27 22.9
72 hr 273.6 +1445 43.78 24.4 8

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % Trace
As 0.00
Steel +0.04 Tube deposits: Below oil level M var
Cu -1.74 At and above oil level M var
Mr -33.1

Breakpoint lData
Metal discoloration, deposits, -

pitting, or etching: Al L yelow Neut. no. 30 hr

Ti , Pale blue-brown IOOF vis 41 hr
Ag L yellow
Steel Brown-blue Test Conditions
Cu L etching
Mx H etching & pitting Sample temperature, OF 392

Sample volume, nil 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 296-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-19 AT 392 F

Vis, 1000 F Vis Vis, Neut. No., Oil Loss.
cslI00*F Increase, % cs/210°F ml KOHIg wt %

Initial 17,72 4.67 0.25
24 hr 16.74 -5.5 4.33 1.85
40 hr 15,71 -11.3 3.99 6.89
48 hr 16.22 -8.5 3.98 11.44
64h 18.54 +4.6 4.45 18.65
72 hr 23.33 +31.7 5.47 19.89

Metal Specimen Data Tat Cell Data

* Weight change, mg/cm2: Al 0.00 Slvdge in oil: 200-mesh filtei Trace
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steei +0.02 Tube deposits: Below oil level L var
Cu -13.3 At and above oil level M var
M S - 1.12 .... . ..... ...

Breakpoint Data

Metal discoloration, deposits. , . ..tD.
pitting, or etching: Al No change Neut. no. 28 hr

Ti Pale blue 100*F vis 56 hr
Ag L yellow
Steel Brown-blue-green Test Conditions
Cu M etching
Mg M etching Sample temperature, OF 392

Sample volume, ml 290
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 291-I. RkSULTS OF REFLUX OXIDATION-CORROSION TE5T ON 0-65-21 AT 392-F

Via, 1008F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210*F mg KOH/g wt %

Initial 15.11 - 3.76 0.0764z1.5 . 3.9 111
24h•r 15.25 +0.9 3.75 1.49
40 hr 15.12 +0.1 3.69 1.93
48 hir 14.98 -0.9 3.63 2.41S!64 hr 17.57 +16.3 3.97 i.!11

72 hr 19.72 +30.5 4.29 16.22 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel +0.02 Tube deposits: Below oil level M var
Cu -0.22 At and above oil level L var
Mg 0.00

S~Breakpoint Data

Metal discoloration, depoBots,
pitting or etching: Al No change Neut. no. 49 hr

T1 ,Blue-purple 100 'F vis 54 hr
SI AS Yellow

Steel Pale green Test Conditions
Cu L etching
ME L yellow Sample tempierature, F 392

Sample volume, ml 200
Air rate, litHr/hr 10
Condensate return Yet
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TEST NO. 297-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 046-11 AT 392OF

SVIa, I1OOF Via Vis, Neut. No., Onl Ions,
cs/100l F Increase, % cu/210F mrl KOHhg wt%

bnta 16.41 - 4.30 0.16
24 hr 14.67 -10.6 3.78 1.22
40 hr 17.18 +4.7 4.01 10.45
48 hr 19.13 +16.6 4.31 14.10
64 hr 23.95 +45.9 4.99 20.072 hr 26.58 +62.0 5.37 23.8 8

Metal Specimen Data Test Cell Data
Weight change, mg/cm2 : A] +0.02 Sludge in oil: 200-mesh filter None

Ti 0.00 Centrifuge, vol % None

Ag 0.00
Steel +0.02 Tube deposits: Below oil level L vat
Cu -0.22 At and above oi level M vat
Mg -1.99

Breakpoint Data
Metal discoloration, deposits, -

pitting, or etching: Al L yellow Neut. no. 24 hr
Ti Blue-purple 100*F vis 30 hr
Ag Yellow
Steel Pale green Test Conditions
Cu L etching
Mg H etching Sample temperature, OF 392

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 297-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 392*F

, Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/10(tF Increase, % cs/210F1 mg KOH/g wt %

lIitial 13.48 - 3.25 0.21
•hi 14.53 7.8 3.42 0.69
40 hr 14.72 9.2 3.45 0.83
48 hr 14.80 9.8 3.47 0.94
64 hr 15.07 11.8 3.51 1.20
72 hr 15.21 12.8 3.53 1.37 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge In oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel +0.02 Tube deposits: Below oil level L var
Cu -0.02 At and above oil level L var
N; 0.00

Breakpoint Date
Metal discoloration, deposits,

pitting, or etching: At No change Neuo. no. 72+ hr
TI Blown 100 F vls 72+ hr
AS L yellow
Steel Blue Test Conditlfol
Cu Brown
Mg No change Sample temperature, *F 392

Sample volume, ml 200
Air rate. lIter/hr 10
Condensate retun Yes
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TEST NO. 297-4. RIESULTS OF REFLUX OXID.. rION.CORROSION TEST ON K-1054(4) AT 3920 F

Vis, 100eF Vis Vis, Neut. No., Oil Loss,
c'•/ 1000° Increase, % cs/210 0 F mg KOH/g wt 1

Initial 16.29 4.18 0.16
24 hr 15.93 -.2.2 4.05 1.59
40 hr 15.37 -5.6 3.84 3.03
48 hr 15.69 -3.7 3.85 8.39
64 hr 18.89 +16.0 4.31 17.65
72 hr 21.04 +29.2 4.65 21.8 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol NoneAp 0.00

Steel 0.00 Tube deposits: Below oil level L var
Cu -1.08 At and above oil kvel M varMgl -0.30 ,

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Pale blue Neut. no. 36 hr
Ti Blue 100OF vis 52 hr
Ag Yellow
Steel L green Test Conditions
Cu M etching
Mg M atching Sample temperature, *F 392

Sample volume, ml 200
Air rate, liter/hr 10

J Condensate return Yes

(a) Blend (1:1) of"O-65-19 and 0-65-21.

TEST NO. 298-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-7727 AT 385OF 1
VIS, IOFOn F Vis "Vis, Neut. No., Oil Loss,

cs/1009F Increase, % cs/210*F Ms KOH/Sl Wt %

Initial 13.67 - 3.30 0.16
16 hr 14.34 4.9 3.40 0.38
24 hr 14.48 5.9 3.43 0.46
40 hr 14.69 7.5 3.47 0.62
48 hr 14.82 8.4 3.49 0.83 1

Metal Specimen Data Test Cell Data

Wealht chae, mg/cm2 : Al -0.02 Sludge in oil: 200-mosh filter None
Ti -0.02 Centrifuge, vol % Trace
Ag -0.04
Steel -0.02 Tube deposits: Below oil level None
Cu -0.12 At and above oil level L var
Mg -0.06 -Breakpoint Data

Metal discoloration, deposits, e Data
pitting or etching: Al No change Neut, no. 48+ hr

TI L tan 100I F vis 48+ hr
AS Ltan
Steel Blue-purple Test Conditions
Cu Brown• a'
Mg No chans Sample temperatum, OF 385

Sample volume. ml 200
Air rate. liter/hr 1V
Condtnsete return Yes
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TEST NO. 300-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 6080F

Via, l00*F Via Via, Neut. No., Oil LOU,
cs/1000F Increase, % c3I2lO0 F mg KOH/g wt %

Initial 24.22 - 4.07 0.0
16 hr 27.07 11.6 4.37 0.10
24 hr 27.45 13.3 4.44 0.03
40Ohr 28.48 17.6 4.51 0.04
48 hr 28.18 16.4 ..51 0.04 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.24 Sludge in ofl: 203-melsh filter None
Ti +0.V' Centrifuge. vol % 0.3
Ag -0.08
Steel +0.34 Tube deposits: Below oil level L var
Cu -6.08 At and above oil level H var
Mg +0.79 _______________________

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al L yellow-gray

Ti Gray-brown Sample temperature, OF 608
Ag L brown-white Sample volume, ml 200
Steel Gray deposit Air rate, liter/hr 10
Cu H etching and pitting Condensate return Yes
Mg Brown deposit

TEST NO. 300-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 608OF

Vis I0OF Vis Via, Neut No., Oil Loss.
cs/l00"F Increase, % cs/2100F mg KOH/g wt%

Initial 24.22 -- 4.07 0.00
16 hr 27.14 12.1 4.37 0.08
24 hr 27.62 14.0 4.41 0.02
40 ht 28.52 17.8 4.46 0.06
48 hr 28.31 16.9 4.52 0.04 2

- I

Metal Specimen Data Teat Cell Data

Weight change. mg/cm: Al +0.22 Sludge in oil: 200-mneas filter T"Ce
Ti +0.14 Centrifuge, vol 0.4
AS -0.08
Steel +0.36 Tube deposits: Bekyw oil level L var
Cu -6.37 At and above ol levl H var
Mg

Metal discoloration. deposits, Test Conditions
pitting, or etchirog: Al Brown deposit

Ti Gray-brown Sample temperature. OF 608
AS Brown-white Sample volume, ,t'l 200
Steel P4 etching Air rate. liter/hr 10
Cu P4 etching& H pitting Condensate return Yes
Mg
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TEST NO. 300-3. RESULTS O: REFLUX OXII)AITION-('ORROSION T'SI' ON 0-64-20 AT 608*F

Vis, 100F Vis Vi., Neut. No., Oil Loss,
c,/100*F Increase, % c/2 1 0F mg KOH/g wt%

lhitial 24.22 4.07 0.00
i6 hr 27.17 12.2 4.37 0.10

'4 hr 33.45 38.1 4.84 0.04
40 hr 34.62 42.9 4.95 0.08
48 hr 34.49 42.4 4.95 0.07 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.34 Sludge in oil: 200-mesh filter None
Ti +0.16 Centrifuge, vol % 0.4
Ag +0.34
Steel +0.45 Tube deposits: Below oil level H var
Cu - At and above oil revel H var
Mg

Metal discoloration, deposits. Test Conditions
pitting, or etching: A; Brown deposit

Ti Gray-brown Sample temperature, OF 608
Ag M etching & brown deposit Sample volume, ml 200
Steel M etching Air rate, liter/hr 10
Cu [ Condensate return Yes

TEST NO. 300-4, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON F-1041 AT 603OF

Vis, 100OF Vis Vis, Neut. No., Oil Loss.
cs/i0O°F Increase, % cs/210*F mg KOH/S wt%

Initial 354.$ - 12.88 0.00
16 hr 477.0 34.5 14.40 0.08

24 hir 571.4 61.2 16.10 0.13
40 hr 973.1 174 20.68 0.29481 hr 1308 269 23.87 0.22 3

Metal Specimen Data Teat Cell Data

WWht c•,an"e, Mlcms: Al +O.02 Sludp oil: 200-mesahfilter None
Ti -0.02 Centrifuge. vol % None
As -0.34
steel +0.10 Tube deposits: Below oil level None
Cu - I.U0 At and above oil level M var
M2 +0.02

Metal discolortion, deposts, Test Conditions

plttt& or etching: Al Yalow
Ti itown Semple temperature, OF 606
A8l M eatchin Sample vnlume, ml 200
Steel Brown Air rate, titer/hr 10
Cu M etchinS Condensate return Yes
Ma Yellow
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-EST NO. 300-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON F-1041 AT 606eF

Vis, IO0°F Vis Vis, Neut. No., Oil Less,
-cs/IO0*F Increa, % cz/210*F mg KOH/g wt_ _ _

Initial 354.5 - 12.88 0.00
16 hr 495.6 3918 15.09 0.13
24 hr 686.9 93.8 17.52 0.25
40 hr 1423 301 24.86 0.40
48 hr 2131 501 30.23 0.49 7

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.16 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifage, vol % None
Ag -0.37
Steel +0.08 Tube deposits: Below oil level None
Cu -0.81 At and above oil level V va
Mg

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al Yellow

Ti Brown Sample temperature, OF 608
Ag L etching Sample volume, ml 200
Steel Black Air rate, liter/hr 10
Cu L etching Condensate return Yes

Mg

TEST NO. 30D-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON F-1041.4T 608*F

Vis, 100°F Vis Vis, Neut. No., Oil LOW
Cs/IO0°F Increase, % cs/2 IO°F mg KOH/g w!.'

Initial 354.5 - 12.88 0.00)
16 hr 461.4 30.1 14.51 0.16
24 hr 648.8 83.0 1 7.08 0.31
40 hr i1950 430 29.04 0.54
48 hr 4295 lilt 0.08 0.63 3

Metal Specrimen Data Ted Cell Data

Weight change. mincin3: At 4-0.08 .Sldge In oil: 200-mesh Miter None
Ti +0.02 Centrfej, Vol % None
ASl +0,34
Steel +0.10 Tube de,, osits: Below oil level mone
C~u - At andI above oil level V vat
us

Metal discolotation, depostsa, Tedt Condlitions
pitting or etching: At Yellow

T1 shm-urp" ow Sam umparatu"e, OF 608
As8 Brown deposit Sample volume, fni 200
Stodo l aIhrk Air rate, litat/r 10
Cu Condensate return Yes
Mll
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TEST NO. 300-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0.67-1 AT 608F

Vis, 100*F Vis Vil, Neut. No., Oil Lons,
_csjl

0 0°F Incmease, % cs/2100 F mg KOHI8 wt%

Initial 357.6 - 13.02 0.01
16 hr 391.1 9.4 13.52 0.03
24 hr 396.3 10.8 13.65 0.02
40 hr 409.5 14W 13.81 0.03
48 hr 411,6 15.1 13.90 0.03 2

Metal Specimen Data Test Cell Data

Weiht change, mIg/cma: At +0.08 Sludge in oil: 200-mesh filter None
Ti +0.10 Centrifuge, vol % None
AS -0.12
Steel -0.02 Tube deposits: Blow oil level None
Cu 0.00 At and above oil level M vatus 0.00

Metal discoloration, deposits, Test Conditions
pittial, or etching: Al L yellow

Ti Drown-yellow Sample temperature, OF 608
Ag Yellow Sample volume, ml 200
Steed s -purple Air rate, fiter/hr 10
CIu Orange-brown Conaensate return Yes
Mg L yellow

it i: I

q_

TEST NO. 3004-. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0.67-1 AT 60VF

Via, IO0F Vis Vis, Neut. No., Oil Loss,
cs/I00F Increa, % €r,/2IOPF mg KOH/0 wt %

t357.6 - 13.02 0401
16 1 389.7 9.0 13.S3 0.03
24 h1 396.1 10.3 13.70 0.00
40 h 408.2 14.1 13.84 0.02
48 hz 411.4 15.0 13.91 0.02 3

Metal Specimen Data Test Cal Data

Weight dawp, msiacs: Al -q.02 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag -0.10
Std +0.02 Tube deposits: Below oil level None
Cu -0.14 At and above oil level L var

SMg - _ _ _ __

Metal distaeklatou. deposits, Test Couditions
Pitti of ist: NJ L lolow

Din ayeow Sple tameperstae, °F 608
AS Yellow Seanme voume, ml 200
Stled a l s-parple Air rate. fe/r 10
CI Ora"-he1Wa CIeN mAaen atm Yes
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TEST NO. 300-9. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON 047-1 AT 608F

Via, 100F Vis Vi*, Neut. No., 00 Lou.
csll 00F Increase, % cs/210*F ml KOH/ wt

;njital 357.6 -- 13.02 0.01
16 hr 389.7 9.0 13.55 0.03
24 hr 396.8 11.0 13.64 0.00
40 hr 407.9 14.! 13.88 0.02
48 hr 411.2 15.0 13.92 0.03 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : At -0.02 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vo4 % None
Ag -0.10
Steel 0.00 Tube deposits. Below oil level None
Cu - At and above oil level Lvar
Mg - _

Metal discoloration, deposits, Test Conditiont
pitting, or etching: Al L yellow

Ti Brown-yellow Sample temperature, 'F 608
Ag Yellow Sample volume, ml 200
Steel Blue-purple Air rate, liter/hr 10
Cu - Condensate return Yes
Mg

TEST NO. 302-1. RFSUX fS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 644F

Vi0, I0 0PF Vis Vis, Neut. No., Oil Loss,
cs/100PF Increase, % cs/210 0 F mg KOH/g wt %

Initial 24.22- 4.07 0.00
16 hr 29.50 21.8 4.61 0.05
24 hr 31.00 28.0 4.75 0.04
40 hr 34.19 41.2 5.03 0.03
48 hr 33.59 38.7 5.01 0.03 2

Metal Specimen Data Teot Cell Data

Weight change, mg/cm 2 : A! +0.28 Sludge in oil: 200-mesh filter Trace
Ti +0.08 Centrifuge, vol % 0.4
Ag -0.36
Steel +0.63 Tube deposts: Below oil level M vax
Cu -6.19 At and above oil level L carbon
Mg +1.01

Metal discoloration, depoits, Test Conditions
pitting, or etching: At Yegow deposit -

Ti Brown Sample temperature, OF 644
Ag L etching Sample volume, ml 200
Steel Gay deposit Air rate. liter/hr 10
Cu H pitting & L etching Condensate retumn Yes
Mg Gray deposit
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TEST NO. 302-2. RESULTS9OF REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 6440F

Via, i00PF Via Via, Neut. No., Oil Loss,
cs/lOOaF lnceame, %• c/210 0 F ml KOH/1g wt %

Initial 24.22 - 4.07 0.00
16 hr 28.95 19.5 4.57 0.03
24 hr 30.59 26.3 4.71 0.06
40 hr 33.38 37.8 4.97 0.05
48 hr 33.54 38.5 5.00 0.03 1

Metal Specimen Data Test Cell Data

Weirlht change, mg/cm 2 : Al +0.36 Sludge in oil: 200-mesh filter Trace
Ti +0.12 Centrifuge, vol % 0.4
Ag -0.49
Steel +0.61 Tube deposits: Below oil level H var
Cu -5.70 At and above oil level L carbor
MS -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al Yellow deposit

TI Brown Sample .emperature, OF 644
As L etching Sample volume, ml 200
Steel Gray deposit Air rate, liter/hr 10
Cu H pitting & L etching Condensate return Yes
Mg

1

I
TEST NO. 302-3. RESULTS OF REFLUX OXIDATION-COR.OSION TEST ON 0-64-20 At

Via, 100'rF Via Vis, Neut. No., Loss,
cs/1000 F Increase, % cs/210°F mg KOH/g wt%

initial 24.22 - 4.07 0.00
16 hr 29.04 19.9 4.S5 0.05

124 hr 30.65 26.5 4.69 0.05

40 hr 33.71 39.2 4.% 0.07
43 hr 33.90 40.n 4.99 0.07

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.34 Sludge in oil: 200-mesh filter None
Ti +0.22 Centrifuge, vol % 0.4

Ag -0.26
SSteel +0.85 Tube deposits: Below oil level H var

CU - At and above oil level L carbon
:M -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al Brown deposit

Ti Brown deposit Sample temperature, °iý 644
Ag L etching Sample volume, ml 200
Steel Brown deposit Air rate, liter/hr 10
Cu - Condensate rtturn Yes

* Mg -
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TEST NO. 302-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 644V"

Vis, 100OF Via Vis, Neut. No., Oil Loss'
ca/100PF Incrtea, % cs/210"F mg KOI/g wt%

Initial 357.6 - 13.02 0.01
16 hr 413.4 15.6 13.87 0.02
24 hr 431.2 20.6 14.13 0.03
40 hr 471.3 31.8 14.68 0.03
48 hr 492.8 37.8 14.97 0.00 2

Metal Specirsen Data Test Cell Data

Weight change, ,ng/cm2: Al -0.08 Sludge In oil: 200-mesh filter None
Ti -0.06 Centrifuge, -ol % None
Ag -0.08
Steel +0.06 Tube deposits: Below oil level None
Cu +0.10 At and above oil level L var
Mg -0.02

Metal discoloration, deposits, Test Conditions
pitting, or etching: A] L yellow

Ti Brown-yellow Sample temperature, OF 644
Ag Yellow Sample volume, ml 200
Steel Pale blue Air rate, liter/hr 10
Cu H vat Condensate return Yes
Mg No change

TEST NO. 302-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 6449F

Vis, I00F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210*F mg KOH/g wt%

Initial 357.6 - 13.02 0.01
16 hr 411.8 15.2 13.87 0.01
24 hr 430.5 20.4 14.08 0.02
40 hr 471.5 31.9 14.68 0.03
48 hr 491.2 37.4 14.99 0.00 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : AI -0.06 Sludge in oil: 200-mesh filter None
Ti +0.04 C'entriftage, vol % None
Ag -0.12
Steel +0.10 Tube deposits: Below oil level None
Cu +0.12 At and above oil level L vatSMI -

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al I yellow

Ti Brown.yeilow Sample temperature, OF 644
Ag Yellow Sample volume, ml 200
Steel Pale blue Air rate, Liter/hr 10
Cu H var Condensate Fetum Yes
Mg
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TEST NO. 302-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 644 0 F

Vis, 100V Vis Via. Neut. No., Oil Loss,
cs/10OF Increase, % cs/210°F mg KOH/g wt %

Initial 337.6 - 13.02 0.01
16 hr 414.9 16.0 13.94 0.0424 hr 434.8 21.6 14.18 0.03
40 hr 481.6 24.7 14.84 0.03
48 hr 510.2 4'..7 15.,26 0.06 2
Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : At -0.04 Sludge in oil: 200-mesh 4ilter None
Ti -0.04 Centrifuge, vol % None
Ag -0.08
Steel +0.06 ,'uhe deposits: Below oil level None
Cu - At and above oil level L var
Mg

Metal discoloration, deposits, Test Con,4itions
pitting, or etching: Al L yellow

Ti Brown-yellow Sample temperature, °F 644
AS Yellow Sanple volume, ml 200
Steel Pale blue Air rate, liter/hr 10
Cu Condensate return YesMg -I

TEST NO. 303-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ALO-716-P625893 AT 385F

Vis, I00*F Vis Vis, Neut. No., Oil Loss,
cs/lO0eF Increa.,e, % cs/210°F mg KOH/g w t%

Initial 14.50 .. '3.61 3.29

16 hr 14.87 2.6 3,69 3.96
24 hr 14.97 3.2 3.69 3.70
40 hr 15.07 3.9 3.73 4.15
48 hr 15.82 9.1 3.82 H.39

Metal Specimen Data Test Cell IP-:

Weight change, mg/cm 2 : Al -0.08 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol %0.6
Ag +0.04
Sleel +0.02 Tube deposits: Below oil level None
Cu -0.43 At and above oil level L varMS -0.45

Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: AI L yellow Neut. no. 37 hr

Ti Yellow-tan 1001F vis 46 hr
Ag L yellow
Stee! L blue-yellow Test Conditions
Cu L etching
Mg L etching Sample temperature, OF 385

SSample volume, mi 200

Air rate. liter/hr 10
Condensate return Yes
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TEST NO. 303-2. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON AL'M-7-P623985 AT 35o1F

Vis, 100*F Vis Via, Neut. No., Oil Lou,
cs/100*F Increase, % cs/210*F mg KOH/g wt %

Initial 13.91 - 3.47 1.57
16 hr 14.37 3.3 3.53 2.29
24 hr 14.47 4.0 3.55 2.35
40 hr 14.62 5.1 3.58 ;.57
48 hr 14.79 6.3 3.61 3.75 1

Metal Specimen Data Test Coll Data
Wegtcag, mgcm: Al -00

Weight change, m/cm2 : Al -0.02 •""Idge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % Trace
As +0.04
Steel -0.02 Tube deposits: Below oil level None
Cu -0.45 At and above oil level None
Mg -0.18

Breakpoint DataMetal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 46 hr
Ti Yellow-tan I _00°F vis 48+ h_
Asl L yellow
Steel Blue Test Conditions
Cu L tan
Mg L etching Sample temperature, *F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

r ' NO. 303•3. RESULT. OF REFLUX OXIDATION-CORROSION TEST ON ALO-718-F622807 AT 385017

Vis, 100*F Vis Vls, Neut. No., Oil Loss,
cs/I00F Increase, % cs/210OF mg KOH/g wt %

Initial 13.33 3.48 0.68
16 hr 13.47 1.1 3.50 1.40
24 hr 13.61 2.1 3.52 1.67
40 hr 16.12 20.9 3.89 1435
48 hr 18.07 35.6 4.21 21.1 5

Metal Specimen Data Test Cell Data

Weight change, mg/cmf2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % Trace
Ag +0.04
Steel +0.04 Tube deposits: Below oil level None
Cu -1.18 At and abuve ol level Mvar
Mg -0.12

Broakpo!,nt Data
Metal discoloration, deposits,

p' ting, or etching: Al L yellow Neut. no. 28 hr
Ti Tan 100OF via 30 hr
All L yellow
Steel Blue Test Conditions
Cu L etching
Mg L yellow Sample temperature, OF 385

S',"i.1 volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 304-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 6800F0)

Vis, 100!F Vis Vis, Neut. No., Oil Loss,
-e/100Pl Increase, % cs/210°F mi KOH/g wt%

Initial 24.22 4.07 0.00
16 hr 34.36 41.9 5.07 0.02
24 hr 41.98 73.3 5.62 0.02
40 hr 57J77 138 6.61 0.04
48 hr 62.13 156 693 0.01 5

4Ietal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.18 Sludge in oil: 200-mesh. filter None
Ti +0.16 Centrifuge vol % 0.2All -0.97

Steel +0.77 Tube deposits: Below oil level L var
Cu -5.50 At and above oil level L carbon
Mg +1.22

Metal discoloration, depo Ats, Test Conditions
pitting, or etching: Al Green

Ti Gray Sample temperature, OF 680
All M etching Sample volume, ml 200
Steel Gray deposit Air rate, liter/hr 10
Cu H pitting & L etching Condensate return Yes
Mg Black deposit

(a) Sample temperature dropped to 670PF at 16 hr and held thereafter due to violent refluxing:

TEST NO. 304-2. RESULTS OF REFLUX OXIDAT'ON-CORROSION TEST ON 0-64-20 AT 6800F1a)

lS

Vis, 10Ti F Vis Vise Neut. No. v Oil Loss.
cs/1000F Intreatc, %, cs/2 IO°F' mg KOH/g W t '7,

Initial 24.2 S. 4.07 O .00
16 hr 33.17 3TO 4.99 0 0

24 hr 3A.97 48.5 belelL0.03
40 hr 43.39 79.2 5.76 0.02
48 hr 45,24 8h.8 5.90 0.01

Metal Spcoime on Data Test Cell Data

Weight change, mgicm: Al +0.24 Sludge in oil: 200-mesh filter None
Ti ry0.10 Spentriteugr, vol'r 9.2
Ag 0.75
Steel +0.69 Tube ddposit,: Below oil level . var
Cu - 3.pt4 At and above oil level L C earbon
Mg

S~Metal disc'oloration, depo.•it,. Test Conditions"
Spitting, or etching: Al (,reen deposit" I

i Ti Gray Sample temperature, "F, 680
S!At M etching Sample volume, ml 200
iSteel (;raj' deposit Air rate, liter/he 10
SCu It pitting & L etching Condensate return Yes

(a) Sample ,emperature dropped to 67001' at 16 hr and held thereafter duc to violent refluxing.
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+1 TFST NO, 304-3, RESULTS 01: REFLUX OXIDATION-CORROSION TEST ON 0-64-20 AT 6OOF(a)

V is. 000F Vis Vis, Neu(. No., Oil Lo.s,
/ 1001. 1 ncr.aw',.% I s/210*F mgK°"/g wt%

Initial 24.22 4.07 0.00
16 hr 33.47 38.2 f 4.90 0.06
24 hr 36.36 50.1 5.19 0.05
40 hr 50.38 108 6.A6 0.06
48 hr 54.13 124 6.43 0.03 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al +0.28 Sludge in oil: 200-mesh filter None
Ti +-0.12 Centrifuge, vol % Trace
Ag -0.77
Steel +0.77 Tube deposits: Below oil level M var
Cu At and above oil level L carbon
Mg

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al Gray-green deposit

Ti Gray Sample temperature, *F 680
Ag M etching Sample volume, ml 200
Steel Gray deposit Air rate, liter/hr 10
Cu - Condensate return Yes
Mg

(a) Sample temperature dropped to 67001 at 16 hr and held thereafter due to violent refluxing.

I

TEST NO. 304-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 680OF

Vks. 100I F Vis Vi,, Neut. No., Oil Loss,
cs/ 1009!1 Increase, % cs/2100 1- mg KOH/g wt%

Initial 357.6 - 13.02 0.01
16 hr 493.3 38.0 14.92 0.01
24 hr 589.8 64.9 16.12 0.03
4) hr 1016 184 20.46 0.08
48 hr 1438 302 13.67 0 10 3

Metal Specimen Data Test (ell Data

Weighmt change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol '5 0.2
Ag -0.14
Steel +0.0) Tube deposits: Below oil level None
Cu -0.12 At and above oil level M var
Mg 0.00

Metal discoloration, deposit, Test Conditions
pitting, or etching: Al No change

Ti Yellow Sample temperature, *F 680
Ar Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 10
Cu No change Condensate return Yes
Mg Red-black
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TEST NC 304-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 680OF

Vis, 100°F Vis Via, Neut. No., Oxi Lou,
ca/I00PF Increase, % cs/210PF mg KOH/g wt %

Initial 357.6 - 13.02 ).01
16 hr 499.9 39.8 15.01 0.01
24 hr 600.2 67.8 16.21 0.02
40 hr 1023 186 20.35 0.02
48 hr 1395 290 23.27 0.09 5
Metal Specimen Data Test Cell Data

Wslbt change, mg/cm: Al -004 Sludge in oil: 200-mesh filter NoneSTil -0.06 Centrifuge, vol % 0.3

AS -0.18
Steel 4-0.10 Tube deposits Below oil level N~one

Cu -0.24 At and above oil level M var

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Yellow Sample temperature, °F 680
AS Yellow Sample volume, mi 200

steel Blue Air rate, littr/hr 10
Cu L etcXLin8 Condensate return Yes

TEST NO. 304-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 680OF

Via, 100*F Vis Vis, Neat. No., Oil Loss,
__ cs/1000 F Increase, % cs/210F mg KOH/g wt%

Initial 357.6 -- 13.02 0.01
16 hr 527.2 47.4 15.39 0.00
24 hr 704.3 97.0 17.43 0.06
40 hr 1850 417 26.80 0.16
48hr 3896 989 36.13 0.19 2

Metal Specimen Data Test Cell Deta

! Weight change. mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % 0.4
AS -0.16
Steel 0.08 Tube deposits: Below oil level L var
Cu - At and above oil level M var
Mg -

Metal discolorat-on, deposits, Test Conditions
pitting, or etching: Al No change

Ti Yellow Sample temperature, OF 680
Ag Yellow Sample volume, ml 200
Steel Blue Air rate, liter/hr 10
Cu - Condensate return Yes
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TEST NO. 305-1. kESULTS OF REFLUX OXiDATION.CORROSION TEST ON 0-65-14 AT 365°F

Vis, 100°F Vis Vib. Neut. No., Oil Loss,
'1cs/1001F Increase, % cas2:00: mg KOHIg wt t

Initial 17.71 -- 4.67 0.24
7 days 2119 30.9 5.05 32.2
8 day, 93.69 429 15.36 34.0
9 days 312.3 1663 36.48 33.3 13

Metal Specimen Data Test Cell Data

Weight change. mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter -

Ti +0.08 Centrifuge, vol . -
Ag +0.62
Steel +0.08 Tube deposits: Below oil level L vat
Cu -0.53 At cnd above oil level H var & L carton
Mg -0.32

BTeakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L yellow Neut. no. <7 days
Ti Yellow-green 100*F vis 1 day
Ag Yellow
Stsei Red-green Test Conditions
CU L pitting & k etching
Mg M pitting Sample temperature, °F 365

Sample volume, ml 200
Air rate, llter/hr 10
Condensate return Yes

TEST NO. 305-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-19 AT 3650`
-T

Vis, 1009F Vis Vis, , Neut. No., Oil Loss.
cs/!(00WF Increase, % Cs/2 l 0 F mg KOH/g wt'

Initial 17.72 4.67 i 0.25
7 days 19.3. 9.0 4.46 23.0
8 days 24.82 10.1 5.61 27.0
9 days 113.3 539 15.45 25.3

10 days 113.2 539 19.94 22.7
I Idays 81.99 363 17.98 20.4 14

Metal Specimen Data Test Cell Oata

Weight change, agicni: Il 0.00 Sludge in oilc 200-mesh filter -

Ti +0.02 Centrifuge, vol% -

Ag -0.02
Steel O.AR Tube deposits: Below oil level L var
Cu -1.62 At and above oil level M & H var
Mg -0.41

Breakpoint Data
Metal discoloration, deposits,

pitting. or etching: Al L yellou Neut. no. <7 days
Ti Yellow green 1009F vis 4 days
Ag Yellow -
Steel Yellow Test Conditions
Cu M pitting
Mg L pitting & M etching Sample temperature, *1" 36(5

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

101
66



TEST NO. 305-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 365OF

Vi, 100OF Via Vis, Neut. No., Oil Loss,
cs/10MF Increase, % c%/210 0 F mg KOH/g wt %

Initial 17.34 -- 4.58 0.26
7 days 19.52 12.6 4.48 23.5
8 days 31.72 82.9 6.79 32.0
9 days 330.8 1808 27.81 34.6

10 days 238.4 1275 29.50 32.4 16
-- -I -I- _ _ _

Metal Specimen Data Tcst (ell Data

Weight chanpe, mS/cm2 : Al +0.04 Sludge in oil: 200-mesh filter -

Ti +0.08 Centrifuge, vol %-
Ag -0.10
Steel 0.00 Tube deposits: Below ofl level L vat
Cu -0.97 At and above oil level M & H var
M8 -0.04 ' '-

Metal discoloration, deposits,

Fitting, or etching: Al L green Neut. no. <7 days
Ti Green 100%I via 4 days
Ag Yellow
Steel L red Test Conditions
Cu L pitting A M etching
Mg L tan Sample temperature, OF 365

Sample volume, ml 200
Air rate, liter/hr 10
Condewsate return Yes

TEST NO. 3054. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67.9 AT 365-F

Vis, Ij00F Vis Vis, Neut. No., Oil Losm.
cs/lOO°F Increase, % Ws2 100F mg KOH/g wt%

Initial 14.87 3.69 0.04
7 days 14.88 0.1 3.63 2.40
8 days 14.94 0.5 3.66 2.31
9 days 15.08 1.4 3.69 2.18

10 days 15.12 1.7 3.67 2.34
I I days 15.08 1.4 3.69 E J0

14 days 15 13 1.7 3.68 1.72 5

Metal Specimen Data Test (Cell Data

Weight change, mg/cm2 : Al 40.04 Sludge in oil: 200-mcsh filter None
Ti +0.04 Centrifuge. vol 1. Trace
Ag -0.04
SteeI -0.02 lube derosits: Belo% oil level Noine
Cu -0.24 A2 and above oil level M vat
Mg -0.06

BHrakpKint Data
Metal discoloration, deposits.

pitting, or etching: Al No change Neut. no. 14+ days
Ti Blue IOOWF vis 14+ days
Ag L oange .
Steel Green Test Conditions
Cu M etching
MiMg No change Sample temperature, F 365iL Sample volume, ml 200

Air rate, liter/hr 10

('ondensate return Yce

~I6
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TEST NO. 305-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 067-11 AT 365°F
I ,

Via, 1006F Via Vis, Neut. No., Oil Loss,
cs/1000F Incrase, % cs/21(rF mig KOH/g Wt %

Initial 13.26 - 3.21 0.05
7 days 14.R4 11.9 3.47 0.99
8 days 14.75 11.2 3.46 0.83
9 days 14.69 10.8 3.44 0.86

10 days 14.69 10.5 3.44 0.86
11 days 14.57 9.9 3.45 087
14 days 14.82 11.8 3.47 1.03 5

I Metal Specimen Date Test Cell Data

Weight change, mg/cm 2 : Al 0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
AS -0.06
Steel -0,02 Tube deposits: Below oil level None
Cu -0.02 At and above oil level None

MS +0.12 , ,,,
Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al No change Neut. no. 14+ days

Ti L tanr 100F vis 14+ days
AS L yeilow
Steel Green Test Conditions
Cu Yellow _
Mg No change Sample temperatur., OF 365

Sample volume, ml 200
Air rate, litfr/hr 10
Condensate return Yes

TEST NO. 305-6. RESULTS OF REFLUX OXIDATiON-CORROSION TEST ON 0-67-20 AT 3650F

Vis, IO-F` Vis Via, Neu(. No., Oil Loss,
cs/I 009F Increase, 1, cs/210*F mg KOH/g wt -

Initial 13.48 3,25 0.21
7 days 15,13 12.2 3.52 0.q2
8 day% 15,07 11.8 3.52 0.76
9 days 15.04 11.6 3.51 0.74

10 days 15.06 11.7 3.51 0.71
I1 days 14.98 11.1 3.50 0.71
14 days 15.24 13.1 3.54 0.78 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol % None
Ag -0.06
Steel -0.04 Tube deposits: Below oil level None
Cu -3.33 At and above oil level None
MR¶g +0.14

Breakpoint Data
Metal discoloration, depoqit.,

pitting, or etching: Al No change Neut. no. 14+ days
Ti Tan 00'F vis 14+ days
Ag L yeltow
Steel Blue-green Test (onditions
(CU L etching& H pitting
Mg No change Sample temperature, *F 3f5

Sample volume. ml 200
Air rate, lter/hr 10
Condensate ieturn Yes
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TUST NO. 306-I. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON F-1041 AT 608O1I

Vis. 1000° Vis Vis, Neut. No., Oil Los%.
cs/1000 1I Increase, % cs/210(I' mlp KOH/g wt 1%.

Intiail 354.5 - 12.K18 0.00
1 hr 498.7 40.7 15.06 0.24
24 hr 674.8 90.4 17.35 0.30
40 hr 1413 299 24.70 0.48
49 hr 2167 511 30.32 0.49 3

Mital S'4iJsfn Data Test Cell Data

We•ght chuage, ing/,'nc Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag -0.28
Steel +0.16 Tube deposits: Below oil level None
Cu -0.24 At and above oil level M var
Mg +0.06

Metal discoloration, deposits, Test Conditions
pitting, or etching. Al L yellow

Ti Yeltow Sample temperature, OF 608
A9 L etching Sample volume, ml 200
Steel Black Air rate. liter/hr 10
Cu L pitting Condensate return Yes
Mg L yellow

TEST NO. 306-2. RESULTS OF REFLUX OXIDATION-CORROSION TESI ON F-1041 AT 608OF

Vii. I 00F Vis Vis, Neut. • O Loss,
cs/ifi F Increase, % cs/210'F mg KOH4/g

Initial 354.5 - 12.88 0.00
16 hr 481.1 35.7 14.86 0.22
24 hr 633.2 80.0 16.95 0.83
40 hr 1261 256 23.80 0.48
48 hr 1974 457 29.01 0.50 2

Metal Specimen Data Test Cell Data

Weight change. aUrcm: Al 0.00 Sludge in oil: 200-me"s filter None
STi -0.06 Centrifuge, Vol% None

Ag -0.30
Steel 40.20 Tube depositt: Below oil level None
CU +1.08 At and above oil level M *at
Mg +0.06

Metal disivolonatlon, depooit, Test Conditmns
pitting, or etChiaag: AM L yellow

Ti Ycww Sample temperature, OF 603
As L etchmng Sumpie volume, ml 200
Stel Black deposit Air rate, liter/hr 10 I
Cu L pitting & tray deposit "Cmdensate return Yes
Mg L yellow
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TEST NO. 306-3. RESULTS OF REFLUX 0XlDAT1lN4CMRtOSWN TEST ON 047-1 , 0M

Vis, t00*F Vis Via. Neit. N.L, 04 LA,
cs/100F Wease, % ca/21O1F mgK iOIig wt

Initial 357.6 - 13.02 4.01
16 hr 39.0 8.8 13.53 0.03
24 hr 395.5 1046 13.64 0.(0
40 hr 408.7 14.3 13.82 0.00
48 hr 415.4 16.2 13.92 0.03 3

Metal Specinen kjata Test Ceal Data

Weight change. mg/am2 : Al 0.00 Sludg in oil: 200-mob fllw Nams
Ti 0.00 Ceatrifuge, voi % Now
AS -0.06
Steel +0.06 Tube deposits: Below adlel Name
Cu +1.38 At and abafe all 1wi L vw
Mg +0.04

Metai discoloration, deposits, TeNcooditiek
pitting, or etching: Al No change

Ti Yellow Smple Oeature, °F tin
Ag L yellow sm.ple volume, nl 200
Steel Purple Air rate, blW/hr 10
Cu Cray deposit Canjwate return Yet
Mg Tan

TEST NO. 306-4. RESLTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 609'F

Vis, 100OF Vis Vi*, Neut. No., Oil LoAss
cs/lO0l F Increase, % cs/2100 F mg KOH/g wt %

initial 357.6 - 13.02 0.01
16 hr 390.0 9.1 13.48 0.02
24 hr 396.8 11.0 13.60 0.11
40 hr 409.8 14.6 13.70 0.00
48 hr 415.8 16.3 13.90 0.04 3

Metal Sp.cimen Data Test Cell Data

Weightchange. mg/cm 2  Al 0.00 Sludge in oil: 200&ewh fil, v None
Ti 0.00 cetmrifue, vol % Nome
Ag -0.06
Steel 0.00 Tube deposits: Below oi level None
Cu +1.81 At and above oil level L var
Mg +0.04

Metal discoloration, depesits. Test Conditions
pitting, or etching: Al No change

Ti Yellow Sample temps ature, 'F 608
As L yellow Sunpie volme, ml 200
Steel . Pmple Air rate, liter'hr 10
Cu. Gray deposit Condensate aeton Yes
Mg Tan
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S- TEST NO. 307.1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-19 AT 385 0 F

Vis, 100*F Vis Via, Neut. No., Oil Loss,
cs/lOO°F Increase, % cs/210OF mg KOH/8 wt%

tial 12.49 - 3.21 0.12
P16 hr 12.95 3.7 3.29 0.85

24 hr 13.11 5.0 3.32 1.37
40 hr 13.34 6.8 3.37 2.08
48 hr 13.47 7.8 3.40 2.56 3

SMetal Specimen Data Test Cell Data

Weight phange, mg/cm2 " Al +0.02 Sludge in oil: 200-mesh filter None
, TV 0.00 Centrifuge, vol % NoneSAS +0.04

Steel -0.04 Tube deposits: Below oil level None
Cu +L44 At and above oil level L var•: Mg +0.04 ..

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hr
Ti No change 100I F vis 48+ hr
Ag L yellow
Steel Yellow-green Test Conditions
Cu Orange deposit
Mg No change Sample temperature, *F 385

Sample vdume, ml 200
Air rate, uter/hr 10
Condensate return Yes

TEST NO. 307-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 385OF
- I

Vis, 1000F Vis Vis, Neut. No., Oil Loss,
cs/100F Increase, % cs/210OF mg KOll,'g wt %

Initial 13.48 - 3.25 0.21
16 hr 14.28 5.9 3.37 0.42
24 hr 14.43 7.0 3.40' 0.56
40 hr 14.63 8.5 3.44 0.80
48 hr 14.73 9.3 3.46 0.91 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0 04 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag +0.04
Steel -0.04 Tube deposits: Below oil level None
Cu +1.50 At and above oil level L var
Mg -0.08

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching. Al No change Neut. no. 48+ hr
Ti L tan 100F vi. 48+ hr
Ag L brown
Steel Blue Test Conditior'
Cu Tan deposit
Mg No change Sample ten e., *F 385

Sample v'lr IL', nrl 200
Air rate, liter/h, 10
Condensate return Yes
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TEST NO. 307-3. RESULTS OF PEFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 385*F

Vis, I00 0 F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210OF ml KOH/g wt%

Initial 13.04 3.47 0.24
16 hr 13.18 1.1 3.44 1.46
24 hr 13.22 1.4 3.43 1.54
40 hr 13.22 1.4 3.44 2.19
48 fir 13.28 1.8 3.45 2.50 3 J

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.06 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag 0.00
Steel +3.23 Tube deposits: Below oil level None
Cu +1.76 At and above oil level None
Mg +0.02

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hf u
Ti No change 100*F vis 48+ hr
Ag . L brown
Steel L tan deposit Test Conditions
Cu Black deposit 4
Mg No change Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 307-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 3850 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/2 1 O°F mg KOH/g wt %

Initial 13.29 - 3.21 0.00
16 hr 13.81 3.9 3,30 0.21
24 hr 14.06 5.8 3.34 0.39
40 hr 14.25 7.2 3.37 0.6649 hr 14.38 8.2 3.39 0.793

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.08 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag -0.02
Steel +2.82 Tube deposits: Below oil level None
Cu +2.29 At and above oil level NoneMg (1.00Mg 0.00Breakpoint Data

Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hr
Ti I. tan 100'I: vis 48+ hr
Ag L yellow
Steel Purple deposit Tcst Conditions
Cu Orange deposit
Mg No change Sample temperature. 01! 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 308-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-805 AT 385OF

Vis, I00F Via Vis, Neut. No., Oil Loss,
cu/10OF Increase, % cs/210'F mg KOH/g wt %

initial 14.62 -- 3.76 0.41
16 h 15.06 3.0 3.83 1.65
24 hr 15.16 3.7 3.83 1.96
40 hr 15.26 4.4 3.84 2.82
48 hz 15.46 5.7 3.89 3.99 4

SMetal Specimen T•eta Test Cell Data

- Weight fhanpe, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol % 1.0
Ag 0.00

Steel +0.04 Tube deposits: Below oil level L var
- Cu +1.44 At and above oil level M var

Mg +0.08
Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: At L yellow Neut. no. 45 hri•Ti L yellow I1009F vis 48+ hi

Ag Yellow
Steel Green Test Conditions
Cu Brown deposit
Mg L brown Sample temperature, OF 385

Sample volume, ml 200
Air rate, lter/hr 10
Condensate return Yes

TEST NO. 308-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-806 AT 3d5*F

Via, 1000 Via Via, Neut. No., Oil Loss,
c/I 00F Increase, % cs/210*F mg KOH/g wt %

-Initil 14.27 - 3.54 0.45

16! h 14.55 2.0 3.59 1.03
24 hr 14.58 2.2 3.60 1.39
40 hr 14.87 4.2 3.60 2.74
48 hr 16.31 14.3 3.83 9.00 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge li oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag -0.08
Steel 0.00 Tube deposits: Below oil level None
Cu -0.08 At and above oil level M var
Mg +0.04

Breakpoint Data
Metal discoloration, deposits.

pitting, or etching: Al No change Neut. no. 36 hr
Ti L yellow 1009F via 41 hr
Ag Yellow
Steel Blue Test Conditions
Cu Brown
Mg No chanp Sample temperature, "F 385

Sample volume, ml 200
Air rate, liter/hz• u
Condensate return Yes
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TEST NO. 308-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-607 AT 385OF

Vis, 100*F Via Vis, Neut. No., Oil Loss.
/10OAF Increase, % cs/210eF mg KOH/s wt %

ItF 13.78 - 3.59 0.34
16 hr 14.04 1.9 3.63 1.19
24 hr 14.00 1.6 3.60 1.43

, 40 hr 15.21 10.4 3.78 9.41
48 hr 16.66 20.9 4.01 15.79 5

Metal Specimen Data Test Coll Data

Weight change, mg/cm2 : Al -P.04 Sludgr in oil: 200-mesh filter NoneTi 0.00 Centrifuge, vol % Trace
Ag -0.08

Steel 0.00 Tube deposits: Below oil level NoneCu -0.75 At and above oil level M var
f ~Mg -0.04...

L Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al No change Neuq. no. 28 hr

Ti L yellow 100-F vis 381h
Ag Yellow
Steel Blue Test Conditions
Cu M pitting
Mg L brown Sample temperature, F 385SSample volume, ml 200

"__Air rate. liter/h_ 10jCondensate return Yet

TEST NO. 308-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-80d AT 38SOF

Vis, 100*F Vis Vls,. Neut. No., Oi Loss,
cs/100I F Increase, % cs210*F mg KOH/g wt %

nitial 13.38 3.39 0.39
16 hr 13.69 2.3 3.42 0.9t
24 hr 13.76 2.8 3.44 1.12
40 hr 13.88 3.7 3.46 1.74
48 hr 15.19 13.5 3.65 7.68 5

Wetal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
TI 0.00 Centrifuge, vol % Trace
Ag -0.06
Steel +0.02 Tube deposits: Below oil level None
Cu +1.89 At and above oil level L vas
Mg +0,06

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 40 hi
Ti L yellow FOF vis 43 hr

AS Yellow
Steel Blue Test Conditions
Cu Brown deposit
Mg No change Sample temperature, "F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes
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"TEST NO. 308-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-809 AT 385OF

Vis, 100I F Via Vis, Neut. No., Oil Loss,
cs/iOOF Increase, % ci/21C0F mg KOH/g wt %

Initial 13.37 - 3.35 0.36
16 hr 13.69 2.4 3.41 0.9924 Ity 13.76 2.9 3.43 1.13

•"40 hr 13.91 4.0 3.45 1.67
48 1hr 13.6 3.64 7,05

, Metal Specimnen Data Test Cell Data

SWeight change, mg/cm2: Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
AS -0.08
Steel +0.06 Tube deposits: Below oil level None
Cu +2.47 At and above oil level L vat
Mg +0.06

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 40 hr
Ti L yellow 100I F vis 43 hr
Ag Yellow
Steel Blue Test Corditions
Cu Brown deposit
Mg No change Sampie tamperature, *F 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

I

TEST NO. 308-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-810 AT 385OF

Vis, 10*F Vis Vis, Neut. No., Oil Loss,
cs/l0•&F Increase, % cs/21eF mg KOH/g wt%

Initial 13.89 3.65 0.32
16 hr 14.08 1.4 3.67 0.98
24 hr 14.13 1.7 3.66 1.16
40•hr 15.10 8.7 3.79 9.2148 hr 16.39 18.0 3,98 15.87 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
TI 0.00 Centrifuge, vol % Trace
Ag -0.08
Steel +0.12 Tube deposits: Below oil level Non%3
Cu -0.83 At and above oil level M vat
Mg -0.12

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al L brown Neut. no. 30 hr
Ti L yellow 100*F vis 40 hr
AS Yellow
Steel Blue Test Conditions
Cu M pitting
Mg No change Sample temperature. *F 385

Sample volume, ml 200
Air rate, Hter/hr 10
Condensate return Yes
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TEST NO. 308-7. RESULTS OF REFLUX *XIDATION-CORROSION TEST ON ATL-7725 AT 385OFI! - - .,, 1 . .... - -

Vis, bOOWF Vis Vi,, Neut. No., Oil Loss,
cs/100F I ncrease, % cs/210OF mfg KOH4/$ wt%

Initial 13.67 3.S4 0.50
16 hr 13.87 1.5 3.56 1.0024 hr 14.24 4.2 3.S8 3.34

40 hr 17.69 29.4 4.12 16.86
48 hi 1 !9.79 44.8 4.46 22.5 7

Metal Specimen Data Test Cell Data

Weight chalge, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh fll or Trace
Ti 0.00 Centrifuge, Vol % Trace
Ag -0.04
Steel +0.04 Tube deposits: Below oil leel None
Cu -1.97 At and above oil levo Mvar
Mg -0.10

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 17 hr
Ti L yellow IO0F vis 28 hr
Ag Yellow
Steel Blue Test Conditions
Cu M pitting & L et, , Spv es
Mg No change Sample temperature, 6F 385Sample volume, nt 200

Air rate, liter/hr 10
Condensate return Yes

TEST NO. 309-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON F.1041 AT 644 0 F

Vis, J C,o'F Vis Vis, Neut. No., Oil Loss,
c%/I00F Inr.crease, % cs/2 10°F mg KOH/g wt %

Initial 354.5 - 12.88 0.00
16 hr 1,173 231 22.09 0.19
24 hr 2,788 686 32.94 0.40
40 hr 26,106 7,264 93.80 0.40
48 hr 147,438 41,490 220.0 0.38 1 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol %
Ag -0.47
Steel +0.16 Tube deposits: Below oil level L vat
Cu -0.34 At and above oil level M var
Mg +0.16

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Blue Sample temperature, OF 644
Ag L etching Sample volume, ml 200
Steel Black Air fate. liter/hr 10
Cu L etching Condensate return Yes
Mg Gray __
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TEST NO. 309-2. RESULTS OF aEFLUX OXIDATION-CORROSION TEST ON F-1041 AT 644-F

Vis, 1000 F Vis Vis, Neut. No., Oil Loss,
ca/100F increas, % cs/210F mg KOH/g wt%

Initial 354.5 -- 12.88 0.00
16 hr !,085 206 21.26 0.25
24 hr 2,346 562 38.38 0.24
40 hr 15,17.5 4,181 73.04 0.32
48 hr 58,334 16,355 142.0 0.35 4

Metal Specimen Data Test Cell Data

Weight change, mg/4m : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % -
Ag -0.67
Steel +0.20 Tube deposits: Below oil level L var
Cu -0.83 At and above oil level M var
Mg -0.22

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti Blue Sample temperature, OF 644
Ag L etching Sample volume, ml 200
Steel Black deposit Air rate, liter/hr 10
Cu L pitting & etching Condensate return Yes
Mg L etching

TEST NO. 309-3. RESULTS OF REiLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 64401.

Vis, 10091' Vis Vis, Neut. No., Oil Loss,
cs!IqO°F Increase. % cs/2100 1: mg KOH/g Nt

Initial 357.6 13,02 0.01
16 hr 412.3 15.3 13.b4 0.04
24 hr 430.0 20.2 14.09 0.02
40 hr 463.5 29,6 14.53 (0.04
48 hr 482.4 349 14.87 000 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mcsh filter None
Ti 0.00 Centrifuge, vol 1;ý None
Ag -0.14
Steel +0. 16 Tube deposits: Be:o• oil level None
Cu +0.24 At and above oil level L var
Mg +0.04

Metal diwcoloration, dcpo.it%. lest Condition%
pitting, or etching: Al No change

Ti L brown Sample temperature. i' 644
Ag Yellow Sample volume, ml 200
Steel Gray Air rate, liter/hr 10
Cu Black deposit ('ondenwate return Yes
Mg Brown
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TEST NO. 309.4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 644OF

Vis, 1000 F Vis Vis, Neut No., Oil Low,
cs/1000 F Increase, % es/2IOF mg KOH/j wt%

Initial 357.6 - 13,02 0.01
16 hr 412.2 15.3 13.84 0.04
24 hr 430.4 20.4 14.08 0.07
40 hr 466.0 30.3 14.53 0.02
48 hr 486.0 35.9 14.88 0.01 3

ail-i II

Metal Specimen Data Test Cell Data

Weight change, mg/cm : Al +0.02 Skadge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
AS -0.08
Steel +0.20 Tube deposits: Below oil level None
Cu +0.16 At and above oil level L varMg +0.06

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample tempnrature, *F 644
A$ Yellow. Sample volume, ml 200
Steel Gray deposit Air rate, Hter/hr 10
Cu Black Condensate return Yes
Mg Brown

TEST NO. 309-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1041(a) AT 644OF

Vis, 100*F Vis Vis. Neut. No., Oil Low
cs/10(0r Increase, % cs/210 0 F mg KOH/g wt%

Initial 71.34 - 6.88 0.09
16 hr 98.64 38.3 8.03 0.07
24 hr 112.1 57.1 8.54 0.12
40 hr 145.5 104 9.66 0.18
48 hr 164.1 130 10.23 0.14 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 i Al +0.04 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, Vol % 0.8
As -0.26
Steel -0.45 Tube deposits: Below oil level L var
Cu -4.42 At and above oil level M va
Mg -0.37

Meta! discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, 'F 644
Ag I etching Sample volume, ml 200
Steel L etching Air rate, liter/hr 10
Cu M pitting& L etching Condensate return Yes
Mg L etching

(a) Blend (1: 1) of 0-64-20 and 0.67-1.
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TIST 3 10-1. RESULTS OF RI.LUX OXIDATION-CORROSION TEST ON M-104 I(a) AT 60801i

ViV, jis' Vi., Neut. No.. Oil Loss,
c4 I00OF Increawe, "V csil 100lE Mg KOH/it wl 'I

Initial 7 1.34 0
16 hr 80.87 13.4 7,2_ 0.00
24 8hr 82.90 16.2 734 0.6240 lit 8S.30 1911 7.47 0.03

L48 hit 86.50 '21.2 7.53 0.02

Metai Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil- 200-mesh Filter I race
Ti -0.02 CenttiuMe, vola ' Trace
Ag -034
Steel -0.16 Tube deposits: Below oil level L var
Cu -4.85 At and above oil level L var
Mg -0.02

Metal discoloration, deposits, Test Conditions
pitting, or etching: At No change

Ti Yellow Sample temperature, OF 608
Ag L pitting Sample volume, ml 200
Steel Black Air rate. liter/hr 10
Cu L pitting & H etchi Condensate return Yes
Mg No change

(a) Blend (1:1) of 0-64-20 and 0-67-1.

TEST NO. 312-1. RESULTS OF REFLUX OXIDATION-CORROSION' EST ON 0-64-2 AT 3920P

Vis. IO 0 F Vis Vis. Neut. No., Oil Loss,
c/ ncrae, 'I 0i 0 /2I001, mg KOH/g wt

Initial 27.41 - 5.04 0.10
24hr 10.75 12.2 543 0.52
40hr 3 1.36 J4.4 5.52 0.67
48 he 31.68 15.6 1.55 0.54
64 hi, 32.23 176 565 0.59
72 hr 32.51 I8,0 5.65 0.55 5

Metal Specimen Data Test Cell Data

Weight change, mg!cm 2 : Al 0-00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, Vol % None
Ag -0.02
Steel 0.00 Tube deposits; Below oil level None
Cu -0.04 At and above oil level I va,
Mg 0.00

Breakpoint Data
Metal discoloration. deposits, r Da,

pitting, or etching: AI No change Neut. no. 72+ hr
Ti L yellow 10001 vis 72+ hri
AS L yellow
Steel Blue Test Conditions
Cu Blue-red
Mg No change Sample lemperature, F 392

Sample volume, ml 2(X)
Air rate, liter/ht 1)
('ondensate return Yes
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TEST NO. 312-2. RESULT'S OF REFLUX OX1DATION-CORROSION TEST ON 0467.3 AT 39?F

Vis, 100F Vis Visa Neuat. No., 0On L40ss,

cs/1009F Increase, % cs/2 10F flu KOHJIS wt %

Inta 1.7- 3.13 0.24
24 hr 13.70 7.3 3.27 1.28
40 hr 13.93 9.1 3.31 1.28

64 hr 14.19 i 1, 3.36 1.38

Metal Specimen Data etCelDt

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, Vl9 o
AS -0.02
Sel 0.00 Tuedpst:Below oil Level None

Cu, +0.10 At and above oil Level None
NS -0.08

Breakpoint Date
Metal discoloration, deposits,

pitting, or etch~ing: Al No change Neut. no 72+ hr
Ti L Yellow IOO0F Vib 72+ hr
AS L yealow
Steel Blue Test Conditions
Cu Orange
Mg No change Sample temperature, *F 392

Sample volume, ml 200
Air Tate, lUter/hr 10
Condensate return Yes

TEST NO. 312.3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 392*F

Vis, f 101fF Vis Vis, Neut. No., Oil Loss.
cs/ I00*F Increase, % cs/21(PF mg KOH /g wt%

Initial 17.34 - 4 58 0.26
24 hr 16 50 -4.8 4.32 1.76
40 hr I5.65 -9.8 3.90 10.19
48 hr 17.17 -1.0 4.10 16.02
64 hr 24.83 +43,1 5.57 26.2
72 hr 1621 +835 37.50 31.0 10

Metal Specimen Data Test Cell Data

Weight change, mg/CM
2 . Al 0.00 Sludge in oil: 200*mesh filter None

Ti +0.04 Centrifuge, Vol % None
Ag 0A00
Steel 0.00 Tube deposits: Below oil level L vat
Cu -3.65 At and aboveoil level MVal L carbon
Mg -14.4

Dreakpoint Data
Metal discoloration, deposis.

pitting, or etching; Al L yellow Nut o 9h

Ti L reen10061 vi% 41 h

AS Ylo



TEST NO. 312-4. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON 0-67-9 AT 3920 F

Vis, I00"F Vis Via, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210OF mg KOH/g wt %

initial 14.87 - 3.69 0.04
24 hr 14182 -0.3 3.66 1.37
40 hr 14.65 -1.5 3.63 i.63
48 hr 14.59 -1.9 3.58 2.74Vt64 hr 17.47 +p7.5 3.97 12.28

72 hr 19.57 +31.6 4.29 16.98 6

•"Metal Specimen' Dtan Trest Cell Data

Weight change, mg/cm A: Al -0.04 Sludge in oil: 2(O0-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag -0.06
Steel -0.04 Tube deposits: Below oil level L var
Cu -0.47 At and above oil level M & H var
Mg -0.04

Breakpoint Data
Metal discoloramion, deposi

pitting, etchir : Al L yellow Neut. no. 44 hr
Ti Purple 100*F vis 53 hr
Ag Yellow
Steel Blue rest Conditions
Cu L pitting
Mg No change Sample temperature, *F 392

Sample volume, mi 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 312-5. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON 0-67-lI AT 3290F

Vis, 100*F Vis Vi&, Neut. No., Oil Loss,
cs/lOI°F Increase, % cs/2 100 F mg KOH/g wt %

Initial 13.26 - 3.21 0.05
24 hr 14.24 7.4 3.36 0.95
40 hr 14.48 9.2 3.42 1.23
48hr 14.61 10.2 3.41 1.31
64 hr 14.88 12.2 3.48 1.48
72 hr 1S.01 13.2 3.50 1.84 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-me'h filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Below oil level None
Cu -0.02 At and above oil level None
MS -0.04

Breakpoint Data

Metal discoloration, deposits,

pitting, or etching: At No change Nrut. no. 72+ hr
Ti Lyelow 100"F vis 72+ hr
AS No clange
Steel Green Test Conditions
Cu Yellow
Mg No change Sample temperature, OF 392

SaM& volume, ml 200
Air rate, liter/hr 10
(ondensate return Yet
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TEST NO. 312-6. RESUI.-S •F LEFLUX OXIDATION-CORROSIObN TEST ON 0-67-21 AT 392OF

Vi, 100O Vit Vis, Nout. No., OilLAs.
ce/100F lncr,'nse, c-42)0'OF !PW KOH/g WI %

Inital 12.92 - 3.15
24 hr 13.% 8.0 3.32 0.80
409 h 14.13 9.4 3.33 1.27
48 hr 14.24 10.2 3.36 1.55
64 hu 14.41 11.5 3.38 1.25
72 hr 14.49 12.2 3.41 1.57

Metal Specimen Data Tea Cell D~tI

Weight change, Trg/cm
2 : A] 0.00 Sludge in oil: 2W0meih fitr Nr

Ti -0.08 Centrifuge, Vol % Nam
Ag -0.04
steel 0.00 Tube deposits: Below oil level None
Cu -0.06 At and above oil level None
Mg -0.02

Brakpoint Data
Metal dicoloatiom, deposits,

pitting, or etching: Al No change Neut. no. 72+ hr
Ti L yellow IO0OF vis 72+ hr
Ag No cha.
Stee Blueueen Test Conditions
Cu Yellow
Mg No change Sample tmnperature, 'F 392

Sample volume, ml 200
A rate, ter/hr 10
Condesate Teturn Yes

TEST NO. 312-7. RESULTS OF REFLUX OXIDATION.COPROSION TEST ON 0-67-24 AT 392OF

Vis 10('F Vis Vis, Neut. No., Oil Loss,
cs/100F Increase, % cs/210OF rag KOH/g wt %

Initial 13.04 - 3.47 0.24
24 hr 13.22 1.4 3.44 2.27
40 hr 13.29 1.9 3.44 2.87
48 hr 13.70 5.1 3.47 6.34
64 hr 17.74 36.0 4.06 23.9
72 hr 20.82 59.7 4.51 3337

Metal Spectmen Data Test Cean Data

Weot change, fig/cm2 : Al 0.00 Sludge in oil: 2(A-mesh ltt None
Ti -0.06 Centrhaug, vot % NOW0
Ti -0.w0
Steel 0.00 Tube dsotts: Below oil level None
ru -0.30 At and above oil Ievl Now,
M'j -3.83 ,,

Cu Lekpciht Dai
Metal disc~oloation, 4eposi,

pittingl, or etchingl: A.] No change Neut. no. 40 ir"
Ti L yollow I00*F vis 53 hr
Asl L brown
stow Purple Tea Conditions
Cu L W~hir
M2 M pitting Sampae tempegature, *F 392

SMa.,ple volume ml 200
Air re, lltz/hr 10
Condensate return Yes
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TEST NO. 312-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 39201

Vis. IOOTF V:. Vis, Neut. No., Oil Loss,
cs/100Oil' Increase, % cs/210*F mg KOH/g wi 17,

!nitial 13.29 3.21 0.00
24 hr 14.17 6.6 3.36 0.62
40 hr 14.43 8.5 3.39 0.80
48 hr 14.54 S.4 3.41 0.83
64 hr 14.71 10.7 3.44 099
72 hr 14.78 11.2 3.45 1.29 3

Metal Specimen Data Test Cell Data

Weight change. mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.52 Centrifuge, vol % None
Ag -004
"Steel 0.00 Tube deposits: E.low oil level L var
Cu -0.04 At and above oil level None
Mg 0.00

Breakpoint Data
Metal divcoloration, deposits,

pitting, 3r etching: Al No change Neut. no. 72+ hr
Ti L yellow 1000 F vis 72+ hr
Ag L yellow
Steel Purple-yellow Test Conditions
Cu Red-green
Mg No change Sample temperature, 1 392

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TI S I NO. 313-1. RESULTS O1 REFI.UX OXIDATION-C'ORROSION TiS'i ON 0-64-20 AT 608OF

Vis, 1009F Vi1 Vis. Neut No, Oil Loss,
c .:!1000t: Increase,': ( cs/2 101- mg KOII/g wt 1;;

Inmiaa 24.27 4.08 0.10
.72 hr 30.93 27.4 4.71 0A.1I
120 hr 35.95 48.1 5 11 0.09
168 hr 40.37 66.3 5 43 0.09

Metal Specimen Data I est Cell Data

Wnight change, mg/cm2 : Al -0. 14 Sludge in oil: 200-mesh fil:-.r None
Ti 40i.0)6 ('entrifuge, vol'" Trace
Ag -5 38
Steel - 0 06 lube depositv Below oil level I var
('u -27 4 At and above oil level I. var
Mg

Metal discoloration, deposits Vest ('onditions
pitting, oi cvihing Al tlrwn

"1I I yellow-hlue Sample temperature, 'I- 40H
Ag M elt hang Sample volume, inl 200)
Steel Green-red Air rate. liter/hr It)
,'u II et, hing & pitling (ondenAlc return Yes

? Mg _I 
-
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I ISF NO. 314-1. Rl,.SLII.IS 01 R I FLUX OXII)AT!ON-(ORROSION TESTON 0-64-2 AT40101

Vis., I o'I Vi, Vis, Neut. No., Oil Loss,
cs/ 10 0 i1 Inc rease,' c4/210 0 F mg KOFI/g WI,;

Initial 27.41 5.04 0.10
24 hr 31.11 13.5 5.48 0.63
40 hr 32.01 16.8 5.58 0.63
48 hr 32.35 18.0 5.62 0.71
64 hr 33. 11 20.8 5.72 0.74
72 hr 33.52 22.3 5.76 1.0I 4

Metal Specimen l)ata Test Cell Data

%%eight jjange, mg/c-m2 : Al 0.0(1 Sludge in oil: 200-meh filter None
Hi 0. 00 Centrifuge. vol .< None
Ag +0.04
Steel +().06 Tube dcposits: Below oil level None
(u 0.00 At and above oil level L var
Mg 0.001,

Breakpoint Data
Metal discoloration, deposilts.

pilling, or etching: Al No change Neut. no. 72+ hr
ii t .,own 1001• vis 72+ hr
Ag I. yellow
Steel Blue-green Test Conditions
(C Orange
ML No change Sample temperature. 0F 401

Sample volume ml 200
Air rate, liter/hr 10
Condensate return Yes

IIFSI NO 314-2. RISL I IS 01 RIl UX OXIIDAITION-COHROSION TIEST ON 0-64-12 VI 401•1

Vis, l00l \is Vis. Neut. No.. Oil LIoss.
cs/I 00'1 Increase, 2 s/_ l mg KioI/g wt

Sli ýal 13.71-9) 3.52 (0.25
24 hr 14.88 7.9 3.71 2.74
410 hr 14.95 M.4 3.72 3.6(0
48f hr 15.22 1(0.4 7 77 5.13
64 hr 18.59 34.8 4.11 15.91
72 hr 21.21 53.8 4.t4 2(1.5 4

\ictId N"pcl , ill fll 0,11,at I c Vt (ell )I

\\ cliihi hauc. ig, nl•lh Al + 3 1( Sludl'e it' v,1l Ž40-mesh lier I
1i +0(.41 centrifuge ol . I race
Ag +(( 16
ý,tecl fit 17 I u',,ct 'osits Iclohs oil Icse1 It ý--r
ii -o(,07 \t and alhmuc .o1 (cscl I 1%at & I arlion

Mg t041
Ilrc',kptimw 1)aia\1• I~iI tiI, c.iLHpihittlI i.;•-tli

,hilll \1 Ileli k-l4r %\s j) d ~cp ,,ii mill I it) 41 lii
I I1,k roL , 'r tls ,I t 1i00- 12 hIn
,\g Ilia, k ririmn tdeposit.
SItMl Ilia, l,-broimn dcmpoit 1'St ( m'nditoli'
( (I I ý1lhllllV'"

Mg Blla k-hro\ 1 tl'•l*isit 'siiiipilc ItC1lvci'kltilic. " 40)1
S.,1l11pltC \olullw .flll,11 211(11

\Ir ra.lf', hi'l III It)
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TEST NO. 314-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-21 AT 4010F

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/100F Increase, % cs/210OF mg KOHI/g wt %

Initial 15.11 - 3.76 0.07
24 hr 15.11 0.0 3.69 1.95
40 hr 15.72 4.0 3.68 7.55
48 hir 17.41 15.2 3.91 10.98
64 hr 22.10 46.3 4.66 17.80
72 hr 24.95 65.1 5.08 21.7 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : A] -0.04 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag 0.00
Steel +0.04 Tube deposits: Below oil level None
Cu -0.36 At and :ibove oil level M var
Mg -0.16

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 18 hr
Ti Blue 100I F vis 40 hr
Ag L yellow
Steel Green Test Conditions
Cu L etching
Mg L yellow Sample temperature, OF 401

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TES ? FSULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 401OF

I O0F Vis Vis, Neut. No., Oil Loss,
F Increase, % cs/210*F mg KOH/g wt %

Initial f 4 Z.. 7  - 3.13 0.24
24 hr 03.82 8.2 3.30 1.35
40hr i 14.11 10.5 3.34 1.72
41 hr 14.25 11.6 3.36 1.73
64 hr 16.53 29.4 3.68 6.02
72 hr 19.12 49.7 4.02 10.58 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2  Al -0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel +0.08 Tube dep-.its: Below oil level None
Cu +0.06 At and above oil level None
Mg -0.04

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 56 hr
Ti No Lhange 100 VI vis 56 hr
Ag L yellow
Steel Brown Test Conditions
Cu Orange-brown
Mg No change Sample temperature, o1f 401

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

I 4



TEST NO. 314-5. RESULTS OF REFLUX OXIDATION-CORROSION 1EST ON 0-67-9 AT 401OF I
Vis, IO00F Vis Vis, Neut. No., 011 Loss,

cs/1000 F Increase, % cs/2109F ml KOH/S wt %
Initial 14.87 3.69 0.4

24 hr 14.75 -0.8 3.63 1.68
40 hr 15.44 +3.8 315 7.58
48 hr 17.24 +15.9 3.93 12.5'1
64 hr 22.57 +51.8 4.74 19.08
72 hr 25.87 +74.0 5.26 22.6 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel 0,00 Tube deposits: Below oil level L var
Cu -0.59 At and above oil level L & M var
Mg -0.08

Breakpoint Data
MtaI discoloration, deposits,

pitting, or etching: Al No change Neut. no. 33 hr
Ti Blue 1O00F vis 40 hr
Ag L yellow
Steel Green Test Conditions
Cu L etching
Mg L yellow Sample temperature, *F 401

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 3146. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 40 1-F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/IOO F Increase. % cs/210°F mg KOIk/g wt %

Initial 13.26 3.21 0.05
24 hr 14.42 8.7 3.38 1.32
40 hr 14.77 11.4 3.45 1.32
48 hr 15.02 13.3 3.49 2.12
64 hr 19.84 49.6 4.13 9.46
72 hr 22.90 72.7 4.53 11.88

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
T, 0.00 Certrifuge, vol'X None
Ag +0.02
S':el 0.00 Tube deposits: Below oil level None
Cu 0.00 At and above oil level None
Mg -0.06

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 46 hr
Ti No change 1 00*F vis 54 hr
Ag L yellow
Steel Yellow Test Conditions
Cu Yellow
Mg No charge Sample tem.perature, *F 401

Sample volulne, ml 200
Air rate, litcr/hr 10
Condensate iecturn Yes
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TrEST NO. 314-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 401°F

•;' Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/1I00*F Increase, % cs/ 2 10°F mg KOH/8 wt %

Initial 13.48 3.25 0.21
24 hr 14.69 9.0 3.39 1.01
40 hr 15.00 11.3 349 1.59
48 hr 15.22 12.9 3.49 1.64
64 hr 16.58 23.0 3.70 4.47
72 hr 18.61 38.1 4.00 9.03 S

Metal Specimen Data Test Cell Data

Weight change, mg/cm2  Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti O.6' Centrifuge, vol % None
AS +0.04
Steel +0.04 Tube deposits: Below oil level None
Cu -0.18 At and above oil kvel None
Mg -0.02

Breakp,'int Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 55 hr
Ti L brown 1000F vis 61 hr
Ag L yellow
Steel Blue Test Conditions
Cu Brown
Mg No change Sample temperature, *F 401

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 314-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-I AT 4016F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210 0 F mg KOH/g wt%

Initial 13.29 -- 3.21 0.00
24 hr 14.41 8.4 3.37 0.84
40 hr 14.66 10.3 3.43 1.26
48 hr 14.83 11.6 3.45 1.44
64 hr 15.23 14.6 3.51 1.77
72 hr 15.84 19.2 3.60 3.61 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
AS +0061
Steel +0.12 Tube deposits: Below oil level None
Cu -0.10 At and above oil level None

Mg 0.00
Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al No change Neut. no. 6' hr

Ti L brown 100I F via 71 hr
Ag L yellow
Steel Red-yellow Test Conditions
Cu Red-gpeen
Mg No change Sample temperature, OF 401

Sample volume. ml 200
Air rate, llter/hr 10
Condensate return Yes
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TEST NO. 315-l. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-l0S1(a) AT 385OF

Vis, 100I F Vis Vis, Neut No., Oil Loss,
cs/1000 F I ncreae. % cs/ 2100F mg KOH/I wt

Initial 13.81 - 3.38 0.08

16 hr 14.29 3.5 3.47 0.42
24 hr 14.41 4.3 3.47 0.52
40 hr 14.51 5.1 3.49 0.69
48 hr 14.55 5.4 3.50 0.85 1

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag 0.00
Steel +0.04 Tube deposits: Below oil level None
Cu -0.04 At and above oil level None
Mg -0.06

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 48+ hr
Ti L tan IOOF vis 48+ hr
Ag No change
Steel Blue Test Conditions
Cu Yellow-orange
Mg No change Sample temperature, 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

(a) Blend (1:1: 1) of 0-67-9, 0-67-11, and 0-67-20.

TEST NO. 315-2. RESULTS OF RIFLUX OXIDATION-CORROSION TEST ON M-1052(a) AT 385-F

Vis, I000 F Vis Vis, Neut. No. Oil Loss,
cs/100°F Increase, 7r cs/210 0F mg KOH/g wt %

Initial 13.58 - 3.41 0.16
16 hr 14.02 3.2 3.46 0.49
24 hr 14.06 3.5 3.44 0.70
40 hr 14.20 46 3.47 1.17
48 hr 14.24 4.9 3.45 1.46 2

Metal Specimen Data [est (ell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag O, O0
Steel 0.00 1 ube deposits. Below oil level None
Cu --018 At and above oil level None
Mg -0.08

Breakpoint Data
Metal discoloration, deposits,

pilling, or etching: Al No change Neut. no. 48+ h'
Ti I. tan 100 01t vis 48+ hr
Ag . brown
Steel Purple I cst Conditions
Cu Brown
Mg No change Sample temperature, 6F 3r3

Sample volume, nil 200
Air rate. liter/hr 10
(ondensate return Yes

(.ii litend t I: 1 1) of 0-67-9, 0-67-11, 0-67-20, and 0-67-24
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TEST NO. 315-3. RESULIS OF REFLUX OXIDATION-CORROSION TEST ON M-1053(a) AT 385OF

Vis, I00°F Vis Vis, Neut, No., Oil Loss,
cs/100OF Increase, % cs/210OuF mg KOH/g wt %

Initial 13.71 - 3.34 0.12
16 hr 14.28 4.2 3.44 0.32
24 hr 14.36 4.7 3.44 0.43
40 hr 14.50 5.F 3.39 0.62
48 hr 14.57 6.3 3.47 0.82 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.10 At and above oil level None
Mg -0.02

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neot. no. 48+ hrTi L tan 100'F vis 48+ hr
Ag No change
Steel Blue Test Conditions
Cu Orange
Mg No change Sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

(a) Blend (1: 1: 1: 1) of 0-67-9, 0-67-11, 0-67-20. and 0-68-1.

TEST NO. 316-1. RESULT OF REFLUX OXIDATION-CORROSION TEST ON F-1041 AT 6440F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/I000 F Increase, % cs/2 10F mg KOH/g wt%

Initial 354.5 12.88 0.00
16 hr 1.023 189 21.10 0.16

24 hr 2,179 515 28.95 0.26
40 hr 12.468 3517 66.55 (a)
48 hr Semisolid 121.1 0.34 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.04 ('elitrifuge, vol V None
Ag -0.67
Steel +0.02 Tube deposits: Below oil level None
Cu -1.52 At and above oil level M var

Mg -0.06

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al No change

Ti Blue Sample temperature, 'F 644
Ag 1. etching Sample volume, ml 200
Steel Black Air rate, liter/hr tO
Cu L etching Condensate return Yes
Mg Gray

(a) Sample lost in handling.
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AlEST NO. 317-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-62-25 AT 428°F

4i Vis, 100°F Vis Vil, Neut. No., Oil Lou,
cs/100°F Increase, % cs/210iF ng KOH/g wt%

Initial 15.56 - 3.52 0.06
16 hr 17.03 9.4 3.74 1.18
24 hr 18.40 18.3 3.88 2.81
40 hr 22.57 45.1 4.51 7.20
48 hr 25.36 63.0 4.89 11.60 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.12 Sludge in oil: 200-mesh filter Trace
Ti +0.08 Centrifuge, vol % None
Ag +0.08
Steel +0.02 Tube deposits: Below oil level None
Cu --1.05 At and above oil level None

p el

Metal discoloration, deposits, Test Conditionspitting, or etching: At No change

Ti L brown Sample temperature, *F 428
Ag L yellow Sample volume, ml 200
Steel Yellow-green Air rate, liter/hr 10
Cu L pitting Condensate return Yes
M8

TEST NO. 317-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-61-17 AT 4280 F

Vis, 1001: Vis ViN. Neut. No.. Oil Loss,
cs/1000 F Increase, cs 2 10° 0F mg KOII/g w1t '

Initial 15.69 3.57 0.04
16 hr 17.62 12.3 3.84 0.83
24 hr 18,00 14.7 3,89 0.99
40 hr 18.84 20.1 4.01 2.13
48 hr 19,87 26.6 4.17 4.93 1

Metal Specimen Data ] Tes Cell Data

Weight change, mg/cm2: Al +0).(06 Sludge in oil. 200-mesh filter Trace
Ti t0.00 Centrifuge, vol 'I None
Ag +0.18
Steel +0.18 Tube deposits: Belo% oil level None
Cu 0.24 At and above u.,il level L var
Mg

Metal discoloration, deposits, Test' Conditions
pitting, or etching: Al L bro__,l_"l i L brown Sample temperature, 'F 428

Ag L vcilo% Sample volume. nil 200
Steel Blue Air rate. liter/hr 10
0I L pitting (ondcnsate return Ye%
Mg
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TI.ST NO. 317-3. RESULTS OF REI, LU X OXII),DTION-(CORROSION TEST ON 0-65-33 AT 428°F

Vis. 10)0l- Vi Vis, Neut. No.. Oil Loss
c.++,/100'l" Increaw , 4',, c"421091: mg KOH/S wI,7

Initil 18.I 2 4.t)9 0.14

16 ht 1.01 / 4.9 4.09 2.18
24 hr 19.96 10.2 4.20 3.03
40 hr 23.27 28.4 4.64 5.97
48 hr .21.28 45.0 5.06 10.00 15

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.16 Sludge in oil: 200-mesh filter Trace
Ti +0.08 Centrifuge, vol % None
Ag +0.24
Steel +0.16 Tube deposits: Below oil level None
"Cu 13.5 At and above oil level None
Mg

Metal disoloration, deposit:, Test Conditionspitting. or etching: Al No change

Ti L brown Sample temperature, IF 428
Ag L gray deposit Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 10
Cu L pitting & H etching Condensate return Yes
Mg

1- ST NO. 317-4. RFSL'I TS 01 RI. LLUX t)Xll),VI+ION-(+ORROSION TIEST ON 0-64.1 AT 42801•

Vis. 100I Vi, Vis, Ncut No. Oil Loss.
c'%/l0°l I In-rcasc. , 210'l mg KOll g I;

In11ii _25,48 5.06 (0.14
l1 h- 33.21 30.3 6I.O l1.99
4 hr 36.9'4 41,2 .4b .14

40l ht 48.12 88.5 75 3,67
4.4 I h6 S.+4 121 8A.1 5 54

\I c! 'l m•lto n Data Tct ('211 Data

\%eight , hinge. rng/ ni•m Al +0.18 Sludge in oil: 200-mcsli filter None
I 1 004 Centriftuge. vol . ono,
.\g MU. II
Steel +E1, l 1 ube deposlts: Belol% oil level Non"
(u 625 At And ibove ,)it Iel I &•\1 ýlr
\lg

\ .ii di s. olhr ationi. dcp. ,iti', |IsP (' ondit ioll,

piIttin. illtor thilllr g \1 No , hangc .. ..__

I i I. blown Sample temperaturc, 'I 428
Ag No hange Sample volime, ilnd 200(1
%stel Hltu Ai7 rate, hier/lit I(l
( ti I etching & pitting (ondensat. return Nc,,
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TEST NO. 317-5. RESULTS 01 REFLUX OXIDATION-CORROSION TEST ON 0-64-2 AT 4280F

Vis, 100'F Vis Vis, Neut. No., Oil LoSS,
cs/1000 F Icrease,% cs/210*F m3 KOH/g wt%

Initial 27.50 -- 5.08 0.07
16 hr 31.47 14.4 5.54 0.94
24 hr 32.44 18.0 5.65 1.29
40 hr 34.74 26.3 5.90 2.40
48 hr 36.49 32.7 6.10 4.28 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.14 Sludge in oil: 200-mesh filter Noae
Ti -0.06 Centrifuge, vol % None
AS +0.16
Steel #-0. 12 Tube deposits: Belov oil level None
Cu -0.14 At and above oil level L var
Mg -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L brown Sample temperature, 'F 428
Ag L yellow Sample volume, ml 200
Steel Green Air rate, liter/hr 10
Cu Orange Condensate return Yes
Mg

TEST NO. 31 7-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-7 AT 4280 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
c_;/_I 00°F Increase, % cs/2!0*F mg KOH/, wt 9

Initial 74.74 - 6.03 0.25
16 hr 91.97 23.1 6.79 0.90
24 hr 101.1 353 7.09 0.99
40 hr 137.8 84.4 8.77 2.25
48 hr 231.4 210 10.87 3.86 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.06 Sludge in oil 200-mesh filter None
Ti +0.12 Centrifuge, vol % None
Ag +0.16
Steel +0.14 Tobe deposits: Below oil lev:l None
Cu 5.54 At and above oil level None
Mg

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti I brown Sample temperature, V1 428
Ag No change Sample volume, ml 200
Steel Blue Air rate, liter/hr 10
Cu L pitting & etching Condensate return Yes
Mg
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TEST NO. 317-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-13 AT 428°F

Viz. 100°F Vis Vms, Neut. No.. Oil Loss.
c¢s/I00F Increase.% cs/21 0 F mg KOH/g wt%

Initial 28.43 - 5.32 0.28
- 6 hr 31.00 9.0 5.68 0.51
24 hr 31.89 12.2 5.78 0.83
40 hr 34.73 22.2 6.13 3.07
43 hr 36.38 28.0 6.33 7.51 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti +0.12 Centrifuge, Vol % Trace
Ag -0.10
Steel +0.12 Tube deposits: Below oil level ?-"me
Cu -2.17 At and above oil level None
Mg -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L brown

Ti L green Sample temperature, OF 428
Ag Brown Sample volume, ml 200
Steel Blue-green Air rate, liter/hr 10
Cu M etching Condensate return Yes

TEST NO. 317-8. RESULTS OF REFLUX OXIDATtON-CORROSION TEST ON 0-65-16 AT 428°F

Vis, 1000 F Vis Vis, Neut. No.. Oil Ioss.
cs/IOOVF Increae. cs/210'F mg KOH/g wt '7,

Initial 26.69 S 13 0.20
16 hr 30.53 14.4 5.57 1.48
24 hr 31.46 17.9 5.69 1.87
40hr 33.72 26.3 5.95 3.23
48 lit 35.30 32.30 6.14 580 2

Metal Specimen Data Te%t CeUl Data

Weight change, mg/cn12 : Al +0.02 Sludge in oil: 200-mesh filler None
Ti +0 Ox Centnfuge, vol '• None
Ag +0.16
Steel +0.08 Tube deposilt: Below oil level None
Cu +0 I0 At and above oil level I Val

Metal diwoloration, deposits Test (ondit 3ns
pitting, or etching Al No chailge

Ti I broiwn Sample temperatuTe, 'l- 428
Alt L hro0 n Sample solume. ml 200
Steel Yelio•-ieen Air rate, liter/hr 10
Cu Orange ('ondensale return Ye,
Mg
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TI ST NO. 318-1. RISI T1401 i<1 IlLUXOXIDA1 ION"ORROSIONTESTON AT"L-719Al 38501.

Vis, IOt,°1: Vis Vis. Neut. No., Oil Loss,
cs/ 10001 Increase, cs/2 1 (1n. mg KOH/g wt '/,

Initi.al 16.38 4.00 5.86Fi hr 16.58 1.2 4.02 5.98
24 hr 16.59 1.3 4.04 7.05
40 hr 18.12 10.l 419 44.81
48 hi 19.64 19.9 4.41 19.54 3

Metal Specimen Data Test Cell Data

N eight change, mg/cmn2: Ai •0.14 Sudge in oil: 200-mesh filter None
Ti' 4-0.08 Centri,'uge, vul 9;Trace
Ag + 0.14
Steel +0.19 Tube depsits: below oil level None
C'u -0.75 1At and above oil level M var

Breakpoint 
Data

Metal discoloration, deposits,
pitting, or etching: Al 1. brown Neut. no. 20 hr

Ti Yeklow-brown 10001. vis 36 hr
Ag L yellou
Steel Purple Test Conditions

Su t pitting
Mg No change S.inple temperature. OF 385

S•ample volume, ml 200
Air rate, liter.'hr 10
Condensate return Yes

II S1 NO. 318-2. RI Sil IS 01 RI I! I\X OXII).\TION( ORROSION T.SI ON ATLt. '10 A 385O1

Vis. I(k°l \is Vis. Neut. No.. Oil Loss.
cs/I10001 I ncreaTe. ;cs/ 2 0' I mg KOH 'g t,

nitial I 3.26 34 0 38
16 hr 13.53 2(0 3.43 0.84
24 hi 13.56 2 3 3.44 1 Itt
40 hr 147N Is .2 3 7 6I
48 hr 16.60( 25 2 1 90 141ON

IclaJ spce'illelln Data Test (ell Data

\ii.ght harngc. m11g/k 112 M +0(116 Sludge in :ill 2iO-nimesh filtcr N.mc
I I (1. 1 ( entrifuge, vol Nonc
Ng 0(1198

Steel 0. 00 1 u|he deposits lIo\l,, oil level None
( u -0 SI At and above ,il Itcel I Var
Meg 4(0 16

Hliakpoint Data
',et .l dis,.ololation, depo lts

pittine. or ct, hlng Al I hrom n Ncut no 2,4 li
i Yllov bro,' n 1(00'I vi\ 191 h

'N I k ello_

Stee Jih c I et i •id iiion,
( u I Ct 1 ,1 1,

Mg No k hinge immpic teClml):atoiuc. I s 5

* ma. I i.r• hl m-mh Inl
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S N )I (I '.I I I n I , ' ,/\ I HI i 511. ( I I% .,

161ihi 1407? 1•I I S7
16 1l1 14 IM 26 3.52 S 5
24 hr 14 c2 3.6 3.54 I
41)hr 414.6 44 3 57 1.48
48 hr 14.70) 4 9 ;.57 1.44

Metal Specimen [)ata Iest (ell D.aa

Weigpl Ihange, og/C.,n 2 
. Al 10.1 M Sludge if] oil 200-uitesh tiller None

Ii +0.16 n I ii'upe, vol 'lracc
Ag +6.10t
Steel +0.06 luthe ldepo iIs: Belo w ()iIc leve Nor(-
(u 0.18 At and above oil level I Va
Mg 0 0.08 L

Blreakp,•int I)ala

Metal discoloration, deposits,

pitting, or etching: Al 1. brown Neut no. 41* hr
Ti Yellow-brown 100`'l sis 48+ hr

Ag 1, yellow
Sfeel IlIje I est Conditions
Cu Brown
Mg No chiang( Sainplc temperature, 1' 385

Sample volume, fill 200
Air rate, literihr 10
'oihdensate return Yes

TEST NO. 318-4. RESULTS OF REFLUX OXIDATION-CORROS|ON TEST ON ATI -753 AT " 85-F

Vis, 10OOF Vis Vis. Neut. No., Oil I oss,
cs/I00"1 I ricrease. ', cs/210[1- Ig KOHI/g wI I

Initial 13,73 3.48 0.23
16hr 14.14 3.0 348 071
24 hr 14.17 3.2 3.48 0.95
40hr 14.24 3.7 3.46 1.33
48 hr 14.25 3,8 3.50 139 3

Metal Specimen Data Clet (ell Data

Weight Ihange, ing/cm
2

: Al +0.16 Sludge in oil: 200Itnws2 filtlr None
ii +(I.12 Centrifuge. vol ', None

Ag +0.16
Steel ÷0.1 2 '1ube depo ,is: Below oil level NLne
('u -0.20 At and above oil level I, val
Mg +0.i08

ureakpoInt Data
Meial discoloration, deposits,

pitting, or etching: Al L blown Neut no. ,€8+ hr
,l'i Yellow-brown 10tl."I vis 494 hr
Ag L yellow
Steel Blue 'let (Conditions
Cu L. etching
Mg No change SaIralie temlnperatlure, '1 38.

Sample volume. ml 20L,
Air rate, liter/hr l6
Condensate return Yes
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1 .I 1 ,I "N I I I 11) 1 1 I 4 i(I 14 1 11 I I 4.'M I

It, hr1.i 3 1 s 2 1i k3ll :I '1

.4 hi 32.311 14.( 85 1.10
40 li ' .75. 19 I 6.01I 2.019

48 hr 14.84 23.01 ,.5 2,5 1 5

Mel al Sptciiiiu i 1) i1i I c%1 (eli D~ala

Weight changc. nmg/tc')
2  

Al 0.100 .Sudre in oil, 20)0-riwlsh filler None

h (010 Centriluge, vol 'Z None

Ag 4(0.06
Steel 0.((2 I ube deposits: Below oil level None

(u R4.2I At aid above oil level L & M var
Mg

Metal disetoloratioi, delp-,ite., 'Its ,.....o. r0 s
pittingg or etchilg: Al No change

ri L brown Sample temperature, `F- 428

Ag L bros ii Sample volume, nil 200

Steel Green Air rawe, lter/hr I()
Cu L etching C ondceniate return Yes
Mg

I.TS I NO. 319-2. RI St'LS (01 LU [IX OXII)A I ION-( ORROSION 'IST ON 0-66-14 AT 42811

V Vi. - 10(01 Vis Vis, Neul. No,- Oil I oss.
c' 100'"' Increaie, s /,2 IO1 rig KOII/g wt 1;

nitial l6 2 1 4.95 IO.0
IH, hr 29.76 13.5 5.51 1.23

24 hr 30 76 17.4 5,64 1.75
40I Itl 33.51 27.9 5.97 4.37

,8 lit 35.35 34.9 6.15 0,09 5

\tMel Spet illiol Data I eg tell Dala

h,,, el cliange . nlug/t 11i1 ; Al (I.4(0 slu dge in oil: 21)0-mesh tilter Nonie
I I 1it (( entriltuge, vol 7 None
Ag W.(-1
Sleel 0.104 11lbeI dcpo'iI s; Below oil level None
('u ((3 7 Al and above oil level I var

+!ial (is lohraliof . uhposos. IAk csl Al I)ndlillp
li,Iliiig, or t+,'• linl. Al I brpw _________________________________________________

I 1. :,riwn S.mplk, ItempeTuri 1. 428
"g I brov n Salie volullme, nil 200
Steel I purepl Air rate. linvr/hr I11
( t L. eching ((irndnsale relutu Yes
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I1 S'i NS) 113. R I Sl1 I(S 0I tI I IiX (XII'AlI ION (ORRt•).IN II Si ()N0-066.1 AJ 4218"1

VIs. I0("I V•s vi , Neill No 0(il I oS
CS/ Il"! h ilcri S•, s'/2 0"1 ig K.)ll/g

Initial 28.6 1 5.36 0.14
I0 hr 32 21 i 2,7 5.81) 0.86
24 hr 3 3.03 15.4 5.9l0 1.07
40 hr 34.69 21 .3 6,.09) 1.90
48 hr 36.(0 25.8 6.23 2.29 5

Metal Specimen alIa ies: ('Cell )ata

Weight change. mg/cmn2  
Al -0.04 Sludge in oil: Nli-fl"4eh filler None
Ti +0.04 Centrifuge. vol ,'• None
Ag +0.06
Steel -0.02 luube depoisiti: Bielow oil level None
Cuf - 0.41 At and above oil level 1. & M va
Mg

Metal discoloration, deposits, lest Conditions
pitting. .r etlhing: Al No change

Ti L brown Sample temperature. -1- .128
Ag No change Sample voluIce. fitl 200
Steel I. green Air rat', lite/hr 10
Cu 1. etching o('ndensatl, return Yes
Mg

TEST NO. 319-4, RIFSULTS 01; REFLIJX OXIDATION-('ORROSiON I 'STIN 0-66-16 Al 428'1'I- -

Vii. 1 I00°1 Vis Vis. Neut. No., Oil
L.'S/I O0!°-'{ Cn'e -' ýzl;/ 219,l!;I GgI(ll/ ,iQ

Initial 25.98 5t02 0.01
16 hir 29.93 15.2 5.51 1.,40

124 fir 31.115 19,5 5.05 1.'81I

40 fir 34.34 32.2 6.04 4.64
48 hr 37.001 42.4 6.35 6 025

Metal Specimen Data 'IC"i ('ell Data

Weight change, mg/cmn2: Al 0.lit Slud): in oil: 700-mlesh filtrc Noni

Ti +0. It ( Cenirifloge. vol N,'ire
Ag +0 06
Steel 0.00 '1 blhe deposils. Belo% oil level Nonti
Cu 0.61 At and above "il level I vai

Metal discoloration deposilt, lct C(ondifion,
pitting, or etchini: Al No change

iI L browil Salmple lemiperature. A' 428
Ag No change Safiaple volnme, ml 2014)
Steel Yelcrw*-gh~en Air rate. likiiihr I0
Cu L etching CondensaiW return Ye%
Mg

L



I ',I NoI P)', 11 'A I IS 041 KIII I\ (M 4I)A I H IN( 44()I? R.14N Ii ISI ON 0-61 4 Al1 4281I

444, I In,~ civ,. my.'34 l) K(3llI V!

4 2) 1) .1 4.4 4

I is 44l 12X I y I j >4 3

%oitl 0,00 I4,i, i 4 ci l 4.44sludge ill o'i 2004-micsli fillir None

Ag 04.06

44i 0 4A') Al it),, abovec oil ilvel L var

11>0lig. '.I vi Imigi Al No c ialigc

T~i 1, Wo" II Swoplc: ltemperature, `U 428
Ag No t iaiige sampleI v'ol ii 141 Iti 2004
stee Mle~ Air rale. litvr/lit I())
Cu L odcingp (onklensaic return C
NIg

I I S1 No. 3 19-0. R L(I ITI S M1 R I- FL X OXI DATION-COR ROSION I IS I ON ATL-405 AT 428'VF

Vk. 10oi'11is VVi, Ne'ut. No., Oil Loss,

1-110" Inlccas. C s. 2 141 111g EOJIIý wI t

I64 1) .41140,0
4, 1i 6.85 7.) 6.454.6

24 h! ~ 36.96, 7-3 64,43 1,14
40 f14 37.45 8.7 6, 44 2.043
48 141 9.7x4'8 6.47 .3.2 4

'41,-al SI''-' 144)11 IDa4; -1 Cs( Cell D~ata

%k IPh hingep. log 4111 : A 11.0)00 Sludge il oil: 244)-m1C~sli filterIrc
.1; 440. 111 (Cei r.ugie. vol N n

sti','I 011)41 lub tic d- o.is: lBclo'A oil level L var
Cui ) 22 A' arid above~ oil level L var

ML-tA i3 ,I sorati144. dcpii~is. lI st (',nditiii'
pittli4w, tir ,.lkh.ng: Al I lfro'A _______________________________________________

Ff lirou n samlple' 'lliprattirc. "1 428
Ag I bromn samlpl'. volumell. fill 100
Stee Y'diiiw-green Air rac lifecitir 10II

Cu I pitting o( ,iniiiiisil fktlolli
Sig
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IIUSI NO. I19 7, R IAII 1A 01 PII I IA (i.ll'klOIN.(4, OR)l SItO)N TI SI ON MI 62i), -lft-i5 Al 4 2"1

Vis. 1140"1 Vi, "'i, Neut No.. ()di I os,

Initial 41,4 b.(75 0.11
16 fir 45.18 5 '"..! I 0A 5
24 fir 4f).29 I 1t0. 7,2 9 0.47
40 hr 48.65 I,. .5 (I. 2 !
48 hr 5l0.1 19.8 65 .107 8

"Metal Specimen Data Test Cell I)atil

Weight change, ing/cll 
2  A] (1 02 Sludge ill oil: 2')0-mesh filter None'

Ti 4 (1. 4 ('entrifu ;e, vol '1, 1.5

Ag +00-4
Stetl 0. I 2 3 uhe dlposit.•: Below oil level I var
Cu 1.91 At and above oil level None
Mg

Metal diveolorition, deposits. Test Conditions
pitting, or etching: Ail 1. bIown

Ti 1. brown Sample temperature. 'U 428

Ag I. biown Sample volume, nil 2110

Stetll Blue Air rate, liter/hr 10
('u 1. etching (Condensate return Yes
Mg

TriST NO. 319-8 RISUL'IS (1- R-I:LUX OXIDA1ION -CORROSION T'S'l ON MLO-63-1002 AT 428<1

100`1• Vis Vi, Neut No.. Oil Los".
,.'x, I 0 °i" I trea ', ' .",I I I<'l•mg K()i i/p '

Initial 46.75 I 1.1, 0.11,
If, hr 52.82 13.0 8.710 1 72

24 hr 57.52 23.0) 9.19 2.77
4() h, 69.57 48.8 1).48 3. 36
48 hr 77.8. L 66.5 11.36 4.50

Metal Specimen Data Test Cell Difta

Weight change, iag/cm 2 At 014 Sludge ill oil: 20(y-meysh tilter None

Ii +)0.04 entrituge. vol None

Ag 01.1)2
Steel 0(14 Tube deposits: Bcluvw oil level Noric

(,1 864A I! 3nd above oil level None

Mg

.Metal discoloration, deposits. lest Conditions

pitting, or etLtthing: Al No chwiy'e
'i I hri)k n Sample temlrierature, "1 428

Ag No k hange Sample volume, nil 2001

Steel B!ue Air rate, lit-r/lit hI
Cu M pitting Condensate return Yes
Mg
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I I~ S I No 120(1. R I Y I I l K HI I I lXX IDhJA'11ON-CORROSION JIS] ON 0-64,I AT 464-1,

%,I,, 140 %(I I .is \ I, Ne'ut. No.. (Al Loss,
L'sN'I 100''1 fi, rcMit ý, 10 s ' 1) fli K(lIl'g

Intal? 48 Of(, 0.14
10 fi W 1 1 39 1(4 21.47

Iitn~ 1r 1t)tn Al1 Nolrt"rC Vol None

Stee .. thIg I "I pit bc (onden's 11e ret t Orn YeslV1r

Mg

I [I N) 20-. I St 1 S0I I Clo% SXan i )At ipl H' ( iON 1wrte " N -417A 4641

Vis. I ('((' Vis Vi.Neut. No. Oil Los%,

Irtil s1l001 11L rease, '20 ing KOIi/g %

Illilil 9 170.33
33 y 121 17.1 5 91 0.94

23Il 490 23.0 h' 12 1 27
40 !if 37 9 1 "1 6, S( 2.05
48 fr L 19 ; 1 181~, (1 69 3. 18

Meta (ii Ptc111151 Dui 1- I't( Dl j!U

%k cight liwigc. mg/cn112 Al 0 lo It ludge tit Oi 2(lii-niesli fillet1 None
Ii1 4(11(6( ( entrituge .tsol 1 0.1

Steel 40,0(4 1 tilc deposits Belo~k oil level I.var
('u 014 At and !bot c oil levecl M var

Metal disc. oloratori, deposits. I cst (koldltiioll~itii.or etceliint. Al rtn_______________________________________

II bro%% rt Saitiic temperature ' 1 46,4
Ag p Yellow-orange Sample volume, ml 200(
Steel B~rown Air rate, liter/hr WI
CU I etching Condensate returnYe

4bg



II ST NO. 320-3. RI' St I I ASOf RI' III X OXII)A'I1ON-(CORROSIONTEST'ON MI.O-62-1(005 AT46 1!,

Vis, it)('I Vis Vis. Ncut. No., Oil Ioss,
cs/ll)O ~ I Ink rease, cS/2I0"I' Ing KOll/g l ,

Initil 4 .475 0. 11
16 [IT 62.19 48.6 9.38 1.61
24 hir 74.37 77.7 10.94 1.51
40 hr 109.4 161 ; 5. 8 1.22
48 hr1 141.6 238 19.81 1.48 8

Melal Spccimen Data Tcý;t Cell Data

Weight cl;.Irge, ng/ 1n1 : Al +0.02 Sludge in oil: 200-iiesh filter '['race
Ti -0.02 ('cntrifuge. vol % 6,8

Ag 0,00

S:¢el -7.24 Tube deposis: l3e0-m oil level 1. var
(t v -0.85 At and above oil lev0l 1. var

Mg

Metal dimeoloration. deposits Test Conditions
pitting, or etching: Al Black-brown

Ti L yelloi Sample teniperature, '1 464
Ag Yellow-black Sample volatile, ml 200
Steel L etching & M pi ring Air rate. liter/hr 10
Cu L etching ('orldeciate return Yes
Mg

TEST NO. 3204. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON NLO-63-1002 AT 46401

Vit, T 100'1 Vis Vis. Neut. No.. Oil Loss.
es/I0O0 

F Increase, cs/2 I 0'F mg KOH/g wt'"

Initial '..75 8.18 0.16
16 hr 56.40 20.6 9.09 2.46
24 hr 64.94 38,9 10.01 2.88
4Ohr 106.46 106 13.38 441
48 hr 138.0 195 17.41 6.24 8h III -

Metal Specimen Data Test Cell Data

Weight change, mg/cm
2

: Al +0.04 Sludge in oil: 200-mesh filter None
Ti -0.08 ('entriflge, vol '7 None
Ag --006
Steel 0100 Tube deposits: ieloss oil level None
Cu -8.22 At and above oil level L var
Mg

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al No change

Ti L yellow Sample temperature. '11 464
Ag No change Sample volume, nil 200
Steel Gxeen-biown Atr rate liter/hr 10
Cu L etching & M pitting Condensate return Yes
MS

200



lEST NO. 32F -I. ES0LI:SL; 0. RI"LX OXIDATIION-CORROSION i'SI ON 0-64-17 AT 4280F

Vis, 1(01' Vis Vis, Neut. No I Oil I oss,
cs/ 1(Y'l, Increase, 7,• cs/210"I mg KOH/g wt 'z,

Initial 28.37 5.29 ).33
72 hr 36.70 29.4 6.36 1.02

120 hi 42.19 48.7 6.08 2.10
168 hr 66.97 136 It.15 I j5.05 1I

Metal Spcimen Data Test Cell Data

Weight change. mg/cm 2 : Al +0.02 Sludge in oil: 200M-mesh filter Trace
Ti +0.04 Centrifuge, vol 'X 0.2
Ag -0.14
Steel -0.02 Tube depos'ts: Below oil level L var
Cu -20.9 Al and above oil level I & M var
Mg

Metal discoloration, deposits, Test Conditions
pitting, or etching: All . brown

Ti L green Sample temperature. "1' 428
Ag L yellow Sample volume, ml 200
Steel Brown Air rate, liter/hr 10
Cu M etching & H pitting Condensate return Yes
Mg

TEST NO. 321-2. RESULTS Of! REFLUX OXIDATION-CORROSION TEST ON MLO-62-1005 AT 428OF

Vis, 100'F Vis Vis, Neut No.. Oil Loss,
cs/1000 F Inerease, c Cs/2 10'F mg KOH/g vt %

Initial 41.84 6.75 0.11
72 hr 55.66 33.0 8.25 0.48

120 hr 86.42 107 12.41 0.35
lb8 hr 88.68 112 12.53 0.45 18

Metal Specimen Data Test (Cell Data

Weight change, mg/Cm 2 : Al -0.06 Sludge in oil: 200-mesh f'der None
Ti 0.00 Centriftge, vol % 1.6
Ag 0.04
Steel -0.41 Tube deposits: Below oil level L var
Cu 7.73 At and above oil level M var
Mg

- Metal oiscoloration. deposits, Test Conditions
pitting, or etching: Al L brown

Ti L brown Sample temperature, 'F 428
Ag Yellow-brown Sample volume, ml 200
Steel L pitting Air rate, liter/hr 10
Cu L pitting & M etching Condensate return Yes
Mg

201
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11 S1 No 3;221. R IS[1IS 051 RI H1 I X OX II)AION-( OKRID IN 'IIS N 00417 Al (281

Mi 32(10 21' 11 33 (

'4I lir 34 I ;I (4)5.006

.40 lit 1(i)5 7 6 l( 0.(,4

NIetal, Spcc ilsoc Dat I' Cell Da

lit'iglil ckliangc. hIligkc1n1 N I 1)1111 slud", III ol. 2001-nivsh i llet Nomw
I 1 +0,0-1 ( entriluig" Vol04

Steel 0,014 I1 l it)( cposliNv Belo", oil icvLcl I Va'1

( it (55 A( antd abhove oil level M ,It
Mig

flitting, or ct'diung: l 1 clr
'I 1 1. brown Sam l i ti emI iiperatuLire. "I 428
Ag L el~olk Sampile Volume tincll 200(
Stee'l HILuc-ptirplc Air rate ic Orf r 10
('i L. pitIi jig & -Achdilg C ondelii alt: ret ifi rn es
M I

I S I N( 2 322 I? St I IS 01 k1I II IX 0O.:DATION-( ORROSION 11 SI ON NIl 0-61 111112 A 1 -4211 I

VI, I 100"I ViN is Newi Nio.. 01ii L oss
10C1 I ncrc.,s. 2 0)(1 fill KI(1l2L

Iitial 4! b " 8,18
Ii to ~15.01 8 7' .1.

4o(1 i 1 ;4 S35..11 I 10.6111,1
41xii 1isi.14 72.'4 1 13 fol 6

I) Iii ci rit-1iace .Vol None

u 14i 111 jXi jilv oi \onii

It ondv i1 iipl ciialc cIhiint. ' 4 'i .



'IISI No .Q73-1. HI. St II ()1I -(11' IX(IXOXIDATIO)N-('(IROSION Ii ST ON AT1-814 Al1 38-,u;

Vis, ]0'0l, Vis Vis, Neui No., Oii Loss
cS/ 10()1 Inc11 .,ase, cS/2 1 Orl- ilg KOIi/g wI W

Initial 13.45 3.37 02123
16 !ir 14.21 5.7 3.49 0.28
24 hr 14.49 7 7 1 54 0 74
40 hr ) 6.61 23.5 3.84 7.19
48,ir 18.61 38.4 4.C.2 11.36 4

Mctal Specimen Data Test (ell Data

Weighy ljlj.cbnge. ,j g/Crn 2 Al 0.00 ,l udgte in oil: 200-mesh filte" Trace
'Ti +0.06 Centrifuge, vol 0 1.2
Ag --0.02
Steel 0.0() |'ube depositi: Below oil level None
Cu -0.63 At and above oil level None
Mg -0.08

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 25 hr
Ti L yellow 100',1 vis 32 hr
Ag White
Steel Blue Test Conditions
Cu 1. etching
Mg No chiange Sample ternperatur,4, f.l 385

Sample volume, nil 200
Ai rate. liter/br 10
Condensate return Yes

TEST NO. 323-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-825 AT 3850F

Vis, 100"F Vi& Vis, Neat. No.. Oil l,o~s,
cs/100

0 1. Increase. % csl2 10t' nl, KOIlI/g wi

Initial 14.08 3.56 4.26
16 hi 14.35 1.9 3.61 4.89
24 hr 14.47 2.8 ).63 5.39
40 hr 16.24 15.3 3.86 15.41
411 hr 17.69 25- 4.18 20.4 5

Metal Specimen Data Test ('ell Dala

Weight change, mg/cm 2
: ,,Al +0.02 Sludge in oil 200-mesh filler Nooe

Ii 0,00 ('entrituge. vol None
Ag -0 I0)

Steel -0.04 '1 ube deposits: Below o;il level None
('u -1043 At and above oil level I vat
Mg -006

Breakpoint Data
Metal discoloration, deposit%,

pitting, or etching: Al No change Neut no 2S hr
]i No change 10001 vi• 34 hi
Ag 1. yellow
Steel I. brown Iest ('onditions
('u I etching
Mg No change Sampe letneperaturc. IN 5

Samnple volume. rl 200
Air rate. liter/lb Ill
('ondensate return Yes

203
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I LS I'NO. 324-1, RI'St
1

k LIS 01 RI','L U\OXIDAI'ION-('ORROSIONTI S'l ON 0-67-3 AT 3474I

Vis, 1001' Vis Vis, Neut No, Oil I oss.

Iitis/100°1 "nerease., cs/21 OH: ng KOI'I!' _ 1 ';

Initial 12 77 3.13 0.24
7 dt•vys 1402 9,8 3.35 0.68

14 da.N s 14.48 13.4 3.40 0.79

'I days 14 77 15.7 3.45 0.67

-6 das 14.86 16.4 3.48 0.74 5

Metal Specimen Data Test Cell Data

Weight change, mag/c1m
2 

: Al 0.00 Sludge in oil: 200-mesh filter None

Ti +0.04 Centrifuge. vol 1;; None
Ag -0.12
Steel 0.00 Tube i'eos its: Below oil level None

CU +0.1 2 At and above oil level None

Mg -0.04
Breakpoint Data

Metal discoloration, deposits,
pitting, or etching: Al No change NeuL no. 26+ days

Ti L brown 1000F vis 26'- days

Ag No change
Steel Brown Test Conditions
Cu Gold
Mg No change Sample temperature, 'F 347

Sample volume. ml 200
Air rate. liter/hr 10
Condensate return Yes

TEST NO. 324-2 RI SUI, US OF l IFF' lX OXIDATION-('ORROSION Ut-ST ON O-67-9 AT 347
0 F

1 i

Vis. 10011, Vis Vis. Neut. No., Oil Loss,

csi 10001: Increase, cN/210°1" mg KOIl/g wt

Initial 14,87 3.69 0.04

7 'Jays 15.19 2.2 3.75 0.88

14 days 15,07 1.3 3.71

21 days 1509 1.5 3.71 1.50

26 days 15.72 5.7 3.9o 2.25 7

",%Metal Specinwcn Dala Test Cell Data

Weight change. mg/ými: 4Al t02 Sludge in oil: 200-mesh filter None

Ii +(0.04 t entrituge. vol T4 'race

Steel -0.112 1 ubc deposits: Belosm oil level 1L vat

(u 1 It 010 At and above oil level L vat

0Breakpoint 
Data

Metal discoloration, deposit. -

pitting, or etching' Al No change Neut no, 26+ days
',li BHuc I0)0,1 Vis 26+ day%

Ag L blue
Stecel l greei Tesi ( onditions

(Cu Brow n
Mg No change Sample temperatuic. '1 347

Simple volume. ml 200

Air rate. liter/hit to

Conden,.te return Yes
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11 SI NO. 324-3. RIM.I I IS 01 RI I I UXOXIIDAI ION-'ORIROSION 11 S ) ON 0.67-21 A 1 34711

Vis. 10(01l Vi'. Vis. Neut. No., Oil loss.
k,/ I 0(00F I t'crease' cs/i I2'0 ing KOII/g wI

Initial 12.92. 15 0.14
7 da S14.32 10.8 3.3 F 0.62

14 (am , 14.63 13.2 3.43 0.75
I &IN s 14.89 15,2 3.46 0.77
26 k1ys- 5.04 16.4 3.47 0.95 6

Metal Spc 'inen Data T est ('ell Data

Weight change, mng/cmn2 : Al +0.02 Sludf' in oil; 2100-mesh filter None
Ti (0.02 Centrifuge. vol None
Ag 0.00
Steel -0.02 Tube deposits: Below oil level None
('u -0.02 At aad above oil level None
Mg -(0.04

Breakpoint Data
Metal discoloration, deposits,

pilting, or etching: Al No change Neul. no. 26ý- days
Ti L. brown I (00f1: viis 26+ days
Ag L. yellow
Steel Blue Test Conditions
"¢t-, (old
Mg No change Sample temperature. '1: 347

Sample volume. ml 200
Air rate, liter/hr I (1
(Condensate return Yes

II s I NO 324-4. RIS [I Is Wi RI 1.1 \ ,)Xll)A I IoN-cORROSION II.S'1 ON 0-+7.24 A,1 3471'

Vis, 1001. Vis Vis, Neut. No., Oil Loss
cs/I (ll10l Ihnrease. 2 1 (0F mg KOII/g wt

Initial 13.0)4 3.47 0.24
7 day• 13.29 1.9 3-47 1.65

14 daN 13.31 2 1 3.44 2.64
21 daN, 19.08 46.3 4.26 27.6
26 day 36.08 '77 6.48 61 3 15

Metal Specimen Data lest (ell Data

\eight I hange, mg/c1'n2: Al +ft.(12 Sludge in oil: 21)ll-mesh filter None
1 i +).008 Centrifuge. vol ', None

Ag -o.I2
Steel 0.1(111 "'ube dlposits: Helow oil level None
('i -0.63 At and above oil level M var
Mg -5.38

ltreakpoint l)aIa
Metal disLo loration. denosits,

pitting, or ehhing,: Al No change Neut no. 13 days
Ii L brown 100-11 vi% 17 days
Ag I. C ello%%
SIMl I bro.n lest (Cond~tions
(u I etching
Mg Ii pilling Sample temperature. '1- 347

Sample volume. ml 200
Air rate. liter/hr lIt
Condensate return Yes
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I11SI No .124-5. RISU I IS Of RI I V.UXOXIi)AIION.( ORIROSION I1 S(I ON(-6K.: Al 1471

Vis, !00(1- Vis Vi.j, Neu[. No., Oil Loss.

cs/1(1001 Inciase, cs/2 101 Ing KOiI/g 'st

Iotal 13 29 3.21 0.00)
7 days 14,56 9.6 3.4! 0.45

14 d•y s 14.99 128 3A47 0.47
21 days 1 5,36 15.6 3.55 0.58
26 days 15,45 16.3 3.55 (.80 9

Metal Specimen Data r|est Cell Da~a

Weight change, jn/cm: Al 10.04 Sludge in oil: 200-menh filter None
"Ti -0.02 ('entrifulc, vol '7, None
Ag 0.00
Steel +0.02 Tube deposits: Below oil level None
C(u +0.02 At and above oil level None
Mg 0.00

Breakpoint Data
Metal discoloration. deposits, days

pitting, or etching: Al No change Neut. no. 26+ days
Ti L brown 10001• vis 26+ days
Ag L yellow
Sleel Green Ie::t Conditions
(Cu Orrange '
Mg No change Sample temperature, -' 347

Sample volume. ml 200
Air rate. liter/hr 10
Condensate return Yes

H1ST NO. 325-1. RIUSULTS O1: 1UI I-'X OXIDATION.CORROSION I.ST ON 0-60-1 K AT 38591'

Vis, 10(01 Vjs Vis. Neu I. No.,. Oil Loss,

Vs/100.1 jIncrease.'; cs!
2 

09i- Ing KOII/g •"

Initial 12.I 3 3.17 (.19

24 hr I 12.72 49 3.29 1.41
40 hr 12.74 5.0 3.32 1.94
48 hr 13.00 7,2 3.33 2.02
h4 hr 13.05 7,6 3.33 3 O8
72 hr 13.32 9.8 3.37 6.29 4

\letal Specimen Data ("est (ell I),a

Weight chang., Ing/crn 2 ý Al +(o,20 Sludge in oil: 20t)-incsli filter raice
1). 026 ("entrilt lio .'. -l ot.2

Ag +(0(
Steel 411,22 luilic hdeposits. BIeloss tI level I & M sat
C I - 0.(36 AI aId I I'm e oil level M & II va

Mg +0.22
lircik plk It Djla

Metal discoloration. dciosits,
pitting, or ethhing Al H ros n deposit cotl nit ii I h1

Ii Promsn deposit Ili001%1is 72+ hi

Ag lhim n1 dcpoýlt
Steel Brim n deposit I l( Siondillolln
Cu I pitting

Mg Brown deposit slmnple temlperature, "I AX)

Sample olhohinie. 1l 200
Altr late. hler hi III
o( nd'ntiaIV return Yes -

f0

4.0
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TEST NO. 325-2. RESULTS OF REF LUX OXIDATION-CORROSION TEST ON 0-64.12 AT 385 0F
Vis, I 0ooF Vis Vis, Neut No., Oil Lo.n,

j cs/I 0oF Increase, % cs!2 1OPF mg KOH/g wt %

Initial 13.80 3.52 0.53
24 hr 14.64 6.1 3.66 1.59
46 hr 14.51 5.1 3.67 1+94
48 hr i4.82 7.4 3.70 2.! 3
64 hr 14.87 7.8 3.71 2 62
72 hr 14.69 6.4 367 3.07 5

Metal Specimen Data Test ('el! Data

Weight Lhange, mg/cm 2 : Al +0.26 Sludge in oil: 200-mesh filter Trace
Ti +0.14 Centrifuge, vol % 0.02
Ag +0.16
Steel +0.20 Tube deposits: Below oil level M & H val
CU -0.04 At and above oil level H vat & L carbon
Mg +0.12 "Brakpont

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al Brown deposit Neut. no. 72-4.
Ti Brown 1000t. vis 72+ hr
Ag Brown ............
Steel Brown deposit Test Conditions
Cu Brown
Mg Brown sample temperature, OF 385

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yes

TEST NO. 325-3. RESULTS OF REFLUX OXIDATIION-CORROSION TEST ON 0-65 -2, AT 38501-'
Vis. 100°F Vis Vis, Neut. No., Oil Loss,

cs/1000 F Increase, '.A cs/210*1: mg KOH/g wt ':

Initial 15.11 3.76 0.07
24 hr 15.27 1.1 3.71 1.24
40 hr 15.16 0.3 3.70 1.44
48 hr 15.22 0.7 3.71 1.42
64 hr 15.69 3.8 3.67 5.64
72 hr 17.23 l4.0 3.91 10.14 6

Metal Specimen Data Iest CM.l1 Data

Weight change. mg/cm 2 . Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol % Trace
As +0.04
Steel +0.04 lube deposits: Below oil level L. vat
('u -0.20 At and above oil level L & M sar
Mg +0.2

breakpoint Data
Metal discoloration, deposits.

pitting, or etthing: Al L yellow Neut. no. 56 hr
Ti Purple-yellow I1001 vis 65 hr
Ag L yellow
Steel Green Test Conditions
Cu L etching
Mg 1. yellow Sanmpk: temperature. *1 385

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes
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TEST NO. 325-4. RESUI.TS OF RE FLUX OXIDATION-CORROSION TEST ON 0-66-I1I AT 3850F

Vis, I100F Via V~is, Neut, No., Oil Loss,
cs/ I00*F Increase, % ,/210OF mg KOH/& wt 1%,

Initial 16.41 - 4.30 0.16
24 hr 15.90 -31 4.15 0p.29
40 hr 16.24 -1.0 3.88 8.681
48 hr 111.82 +14.7 4.25 12 28
64 hi 25.15 +53.3 5.10 19.08
72 hr 28.74 +75.1 5,61 23.3 8

Metal Specimen Data Test Cell Data

Weighat change, mg/cm2 : Al -0.06 Sludge in oil: 200-mesth filter None
Ti -0.02 Centrifuge, vol N ione
Ag '0.061
Steel -0.04 Tuibe deposits Below oil level L var
Cu -0.26 At and above oil level None
MS -2.50-

BreaiLoint Date
M~etal discoloration, deposits, Lylo et o 4hpitting, or etching: Al LyeoNutn. 24h

Ti L blue 1000 1" vis 40 hr
Ag L yellow
Steel Green-yellow Test Condiiions
Cu L etching
Mg L pitting & H etching Sample temperature, 0F 385

Air rate, liter/hr 1
Condensate return Yes

TESST NO. 325-5. RESULTS OF REFLUX OXIDAT;0NCORROSION TEST ON 0-67-3 AT 39501

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
ce/100rF Increase, co s/210*F mg KOH/It wt %

Initial 12177 - 3.13 0.24
24 hr 13.64 6.8 3.26 0.77
40 hr 13.83 8.3 3.30 0.98
48 hr 13.86 8.5 3.30 1.00
64 hr 14.08 10.3 3.32 1.20
72 hr 14.10 10.4 3.33 1.35 3

Metal Specimen Data Teat Cell Data

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel --0,06 Tube deposits: 11lelow oil level None
Cu +0.10 At and above oil level L var

Mg 0.00Breakpoint Data
Metal discoloration, deposits,

pittinS. or etching: Al No change Neut. no. 724. hr
Ti L yellow 10011. V;. 72+ hr
Ag L yellow-
Steel Dlue-pee Test Conditions
Cu Gold
Ms No change Sample temperature, *F ?85

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yel

208



TEST NO. 325-6. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON 0-67-9 AT 385OF

Vis, 100*F Vie Y, Neut, No., Oil Loss.
cs/100*F Increase, % cs/210°F mg KOOl/g wt %

Initial 14.87 - 3.69 0.04
24 hr 14.96 +0.6 3.70 0.97
40 hi 14.84 -0.7 3.67 1.23
48 hr 14.77 -0.7 3.55 1.30
64 hr 15.02 +1.0 3.51 4.95
72 hr 16.82 +13.1 3.85 10.90 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol % Trace
Ag +0,02
Steel -0.02 Tube deposits: Below o.l level None
Cu -0.20 At and above oil level L & M vat
Mg -0.02

Breakpoint Data
Metal discoloration, deposits,

"pitting, or etching: Al L yellow Neut. no. 55 hr
Tý Purple. 1001F vis 66 hr
"Ag L yellow
Steel Blue Test Conditions
Cu L etching
Mg L brown Sample temperature, 'F 385

Sample volume, ml 200
Air rate, liter!hr 10
Condensate return Yes

TEST NO. 325-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 3850F

Vis, 100*F Vis Vis. Neut. No.. Oil Loss.
cs/l00F Increase, IT cs/210*F mg KOH/g wt '7

Initial 13.04 3.47 0.24
24 hr 13.19 1.2 3.45 L.69
40 hr 13.24 1.5 3.45 2.03
48 hr 13.23 1.5 3.52 2.26
64 hr 13.88 6.4 3.52 6.50
72 hr 15.42 18.3 3.71 16.08 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.08 Centrifuge. vol % None
Ag -0.02
Steel -0.02 Tube deposits: Below oil level None
Cu -0.12 At and above oil level L var
Mg -0.24

Breakpoint Data
Metal disco'oration, deposits,

pitting, or etching: Al No change Neut. no. 5.. hr
Ti L yellow 100'F vis 64 hr
Ag L brown
Steel L yellow Test Conditio,
Cu L brown
Mg M etching Sample temperature. °F 385

Sample volume. ml 200
Air rate, liter/hr 10
Condensate return Yes
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TEST NO. 326-1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON 0-64.2 AT 39201:

Vis, 1009F Vis Vis, Neut. No., Oil Loss,
ca/O00F Increase, 7 csi2I°00 F mg KOH/g wt %

Initial 27.50 - 5.08 0.07
24 hr 30.71 11.7 5.43 6.38
40 hr 31.42 14.3 5.51 0.52
48 hr 31.68 15.2 5.54 0.68
64 hr 32.28 17.4 5.62 0.73
72 hr 32.60 18.5 5.66 0,63 4

IL--- -III I - -1
!Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : A] 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol 9; None
Ag -0.04
Steel +0.04 Tube deposits: Below oil leve; Nonv
Cu -0.04 At and above mil level I vat
Mg 0.00-

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Ai No change Neut. no. 72+ hr

Ti L brown I O0F v;s 72+ hr
Ag L yellow
Steel Blue Test Conditions
CU Gold-pink
Mg No change Sample I.-mperature, *F 392

Sarlpk 'olume, ml 200
Au ratt, liter/hr 10
Condensate return Yes

TEST NO. 326-2. RESULTS OF REFLUX OXIDATION<CORROSION TEST ON 0-65-31 AT 392*F

Via, I OPF Vis Vis, Neut. No.- Oil Loss,
cs/!00F I ncrease. % cs/210*F mg KOH/g wt IX

Initial 13.40 - 3.23 0.08
24 hr 14.41 7.5 3.38 0.99
40 hr 14.74 10.0 3.45 1.22
48 hr 14.85 10.8 3.46 1.29
64 hr 15.16 13.1 3.51 1.46
72 hr 15.23 13.7 3.53 1.57 2

Metal Specimen Data Test Cell Data

Weight change. mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge. vol % None
Ag -0.04
Steel +0.06 Tube deposits: Below oil level None
Cu +0.06 At As4 above oil level L val
Mg -8.90 ,,

Breakpoint Data
Metal discoloration, deposits,

pitlng, oetchng: Al No change Neut. no. 72+ hr
Ti L brown 100*F vis 72+ hr
"As L brown
Steel Red-veen Test Conditions
Cu Gold
Mg H pitting & L etching Sample temperature, *F 392

Sample volume, ml 200
Air rate, lHt/hr 10
Condensate return Yes
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TEST NO. 326-3. RESULTS OF REFLUX OXIDATION-COPROSION TEST ON 0-67-3 AT 392OF

Vis, I00"F Vis Vis, N*ut. No., Oil Loss,
cs/I 00F Increase, % co/210"F mg KOH/g wt %

Initial 1 12.77 - 3.13 0.24
24 hrfi 1365 6.9 3 26 0.94
40hr t 13.88 R.7 3.31 1.25
48 hr [497 9.4 3.32 1.60

It hr I'.19 11.1 3.36 1.62
72 hr 14.21 11.3 3.38 1.80 3

'ret cen Data

Weight change, mgicin2: Al 0.00 Sludge in oil: 200-rnesh filter None
Ti 000 Centrifuge, vol %% None
Ag -0.04
Steel -0.02 Tube deposits: Below oil level None
Cu +0.06 At and above oil level L var
Mg (.0-

ltreakpoint Data
Metal discoloration, deposits,

pitting, or etching. Al No change Neut. no. 72+ hr
Ti L b'own ! 30*F vis 72+ hr
Ag L yellow
Steel Blu,: Test Conditions
Cu Gold
Mg No change Sample temperature, OF 392

Sample volume, ml 200
Air rate, liter/hi 10
Condensate return Yes

TEST NO. 326-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 392F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100I F Increase, % c:s/210*F mg KOal/g wt%

Initial 13.24 " 3.26 0.23
24 hr 13.22 -0.2 3.34 1.79
40 Phi 14.83 +12.0 3.53 1.77
48 hN 14.95 +12.9 3.54 2.11

F 64 hfr 15 26 +15.3 3.60 2.56
72 hir 15.67 +18.4 3.65 3.44 3

Metal Snecimen Data Test Ceil Data

Weight changeo mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh rftter None
Ti '-0.02 Centrifuge, vol '! None
Ag -0.02
Steel -0.02 Yube deposits: Blow oil level None
(u -0.28 At and above oil level None
Mg +0.04 ,,

Breakpoint Dita
Metal discoloration, deposits,

pitting, or etching: Al No chang Neut. no. 70 hr
Ti L brown 100F vis 72+ Ir
Ag L oeiow
Steel Blue Test Conditions
Cu L pittimg

is L brown Sample temper'ature, F 392
Sample volume, ml 200
Air rate, llter/hlr 10
Condensate return Yes
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TEST NO. 326-5. RESULTS OF REFLUX OXiLATION-CORROSION TEST ON 0-67 19 AT 39201.

Vis, 100*F Vis Vis, Neut. No.. Oil Loss,

s Ic,/100F Increase,% cs/210OF mg KOH/ wt %

initial 12.49 j 3.21 0.12 J
24 hr 14.56 16.6 3.48 1.42
40hr 13.48 7.9 3.39 2.94
48 hr 13.57 8.6 341 3.52
64 •hr 13.81 10.6 3.44 3.87
72 hz 13.87 11.0 3.46 3.68 6

Metal Speciumen Data Test Cell Data

Weight change, Mg/c•n2 : A 0.0 S0ude n o0 7 (-mesh filter Trace
Ti 0.00 Centrifuge, vol % None
As 0.00
Steel +0.04 Tube deposits: Below oil level L vwr
Cu -0.02 At and above oil level L var
Mg +0.02 '

"Breakpoint Data
Metal discol Ation, deposits,

pitting, ar etcring: A] L yellow Neut. no. 72+ hr
Ti L brown 100OF vis 72+ hr
Ag L yellow
Steel Bh16 Test Conditions
Cu Gold
Mg L brown Sample temperature, IF 392

Sample volume, mi 200
Air rate liter/hr 10

_ _ _Condensate return Yes

TEST NO. 327-1. REFULTS OF REFLUX OXIDATION-COBROSION TEST ON 0-60-18 AT 401-F

Vi, 1000F Via Via, Neut. No., Oil Loqs,
ca.1 009F laicne., % cu/210'F Mg KOL,/ wt %

blikl 12.13 - 3.17 0.19
24 kw 12,97 6.9 3.:3 2.22
40 hr 13.38 10.3 3.38 5.95
48 !r 14.84 22.3 3.60 12.61
64 hr 19.74 62.7 4.36 24.6
72 hr 23.41 93.0 4.92 29.9 7

Metal $peelmnu Data eat Ceol Data

Weigh dsin. ws/cm': Al +0.73 Sludge in oil: 200-moth Maltr 0.1
TI +0.34 Centrfuge, vol % None
Ag +0.30
S"agI +0.36 Tube deposiu: bow oil Level I&Hvv
CIA -OAS At and aboe oi level M&Hv

Mg +41L06
point Data

pM kug, N .t : Al Ihow depoit Neut. no. 1i hr
TI Sofwn depost IOOF vis 41 hz

Stee -ko 'eoIt s COMMONe

MOW 1e SampeM itmpaatam, "F 401SSampl e valea. ol 200
Ak Jr t. Mu/hi 10
CjC'ma I raa Yye
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TEST NO. 327-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-31 AT 401of

Vis, 100oF Vis Vis, Neut. No., 1 Oil Loss,
cs/100*F Increase, % cs/210OF mg KOH/g [ wt "V

Imfia !13.40 - 3.23 0.08
24 hr 14.46 7.9 3.41 1.11
40hr 14.89 11.1 3,48 1.28
48 hr 15.10 12.7 3.54 1.47
64 hr 15.42 15.1 3.55 1.84
72 hr 15.70 17.2 3.61 2.09 3

Metal Specimen Data Test Cell Data

Weight change, mgicm7: Al +0.04 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol % None
AV, +0,04
Steel +0.04 'lube deposits: Below oil level None
Cu -0.06 At and above oil level L var
Mg -12.1 ,,.

Breakpoint Data

Metal discoloration, deposits, BreakpointData

pitting, or etching: Al No change Neut. no. 72+ hr
Ti L brown 100'F vis 72+ hr
Ag L brown
Steel Blue-green Test Conditions
Cu Gold
Mg H pitting & M etching Sample temperature, OF 401

Sample volume, ml 200
Air rate. liter/hr 10
Condensate return Yes

TEST NO. 327-3. RESULTS OF REFLUX OXIDATIONC-ORROSION TEST ON 0-67-19 AT 401OF

Vis, I O0JF Vis Vis, Neut. No., Oil Loss,
cs/ 100'F Increase, '7, cs/2 1I01F mg KOH/g wt '7

Initial 1249 3.21 0.12
24 hr 13.34 6.8 3.36 2.56
40 hr 13.67 9.4 3.42 3 94
48 hr 13.80 10.5 3.44 4.27
64 hr 14.00 12.1 3.45 4.71
72 hr 14.19 13.6 3.50 5.33

Metal Specimen Data Test (eli Data

Weight change, mg/cm 2  Al +0.02 Sludge in oil: 2(N)-mesh filter Trace
Ti -0.02 Centrifuge, vol I race
Ag +0.06
Steel 0.00 Tube deposits: Below oil level L var
Cu 0.00 At and above oil level L vair
Mg -0.02

Breakpoint Data
Metal discoloration, deposits.

pitting. or etching: Al 1. brown Neut. no. 71 hr
Ti L brown l(H)t' vis 724 hr
Ag L brown
Steel Purple-blue Test Conditions
Cu Gold
Mg L brown Sample temperature. OF 401

Sample volume, ml 200
Air rate, titer/hr t0
Condensate return Yes
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T[ST NO. 327-4. RESULTS OF REIFLUX OXIDATION-CORROSION 'iTS'r ON 0-67-21 AT 401-1'

Vis, 1004. Vis Vis, Neut. No., Oil Loss,
cs/A00OF Increase, cs/2100 l mg KOti/g wt 7

Initial 12.92 3.15 0.14
24 hr 14.01 8.4 3.33 1. 1I
40 hr 14.31 10.8 3.37 1.47
48 hr 14.44 118 3.40 1.51
64 hr 14 77 14.3 3.44 1.71
72 hr 15.01 16.2 3.48 2.33 4

Metal Specimen Data Test Cell Data

,mtailt change, mg/cm22: Al +0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel -0.04 Tube deposi's: Below oil level None
Cu -0.08 At and above oil level None
Mg +0.06

Breakpoint Data

Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 71 hr
Ti L brown 100*F vis 72+ hr
Ag No change
Steel L green Test Conditions
Cu L yellow
Mg No change Sample temperature, OF 401

Sample volume, ml 200
Air rate, liWer/hr 10
Condensate return Yes

TEST NO. 327-5. RESULTS OF REFLLX OXIDATION-CORROSION TEST ON 0-67-24 AT 4010 F

Vis, I 0OF Vis Vis, Neut. No., Oil Loss.
cs/100°F Increase, % c/210FWF mg KOH/g . wt

Initial 13.04 - 3.47 .24
24 hr 13.13 0.7 3.43 2.87
40 hr 13.86 6.3 3.49 10.24
48 hr 15.39 18.0 3.72 15.Q9
64 hr 19.99 53.3 4.44 27.7
72 hr 24.22 85.7 5.16 34.6 10

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge. vol , None
AS -0.08
Steel -0.10 Tube derosits: Below oil level None
Cu -0.36 At and above oil level L var
Mg -15.5

Bmakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No change Neut. no. 15 hr
Ti L brown ;060.:' vis 40 hr
Ag L brown
Steel L purple Test Conditions
Cu L etching
Mg H pitting & etching Sample temperature, *1 401

Sample volume, ml 200
Air rate, liter/'. 10
Condenute re turn Yes
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TEST NO. 327-6. RESULTS O1; RIA-[JX OXI VATION-CORROS ION TESTr ON L-I 1 36(a AT 401 OF

Vis, l00*F Vis Vis, Neut. No., O11 Loss,
cs/ I00*F Increase, 'Y cs/210*F mg KOHl/g Wt %

Initial 16.04 - 4.13 0.16
24 hr1 15.20 -5.2 3.86 2.19
40 hr 17.01 +6.0 3.97 13.65
48 fi 19.08 +19.0 4.31 18.53
64 hr 25.07 +56.3 5.27 26.1
7 2 hir 30.57 +90,6 6.18 j 32.0 11)

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al + 0.06 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, Vol % Trace
Ag -0.02
Steel -0.02 Titbe deposits: Below oil level L vur
Cu -4.12 At and above oil level M A H var
Mg -5.52

Breakpoint Data
Metal discoloratior:, deposits,

pitting, or etching: A] No change Neut. no. 17 hr
Ti Blue 100*F vis 34 hr
Ag L yellow
Steel L green Test Conditions
Cu M pitting & Laetching
Mg ii pitting Sample temperatu~re, OF 401

Sample volume, ml 200
Air rate, liter/hr 10
Condensate return Yos

(a) Blend W1:1) of 0-67.7 and 0.67-9.

TEST NO. 328-1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON MLO-62-1011 AT 428OF

vis00G 0 F Vis Vis, Neut. No., Oil Loss,
Cs/10(!0 F Increase, % cs/2100 F mug KOH/g wt %

Initial 14.73 - 3.36 0.02
72 hr 16.32 10.8 3.62 1.68

120 hr 19.85 34.8 4.19 6.16
168 hr 38.33 160 7.50 14.33 1

Metal Specime~i Data Teat Call Data

Weight change, mg/cm2 : Al +0.79 Sludge in oil: 200-mesh filter Troce
Ti +0.51 Centrifuge. vol % '10.4
Ag +0.39
Steel +0.3 7 Tube deposits: Below oil level H var &L carbon
Cu -0.41 At and above olllevel None
Mg - _______________ _

Metal discoloration, deposits. Test Conditions
pitting, or etching: Al Brown deposit

Ti Black deposit Sample temperature, OF 4211
Ag Browun deporit Samnple volume. ml 200
Steel Black deposit Air rate, liter/hr 10
Cu L etching Condensate return yes
MP
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TEST NO. 328-.'. RESULTS OF REFLUX CXIDATION-CORROSION TEST ON MLO-62-1011 AT 428OF

I Vis, 1000 F Vis Vis, Neut. No., Oil Loss,
cs/!O 0 °F Increase, % cs/210'F mg KOH/g wt%

Initial 14.73 -- 3.36 0,02
72 hr 20.07 36.3 4.28 5.39

120hr 40,34 174 7.52 15.61
168hr (a) (a) 22.8 17

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.16 Sludgc in oil: 200-me.h filter ta)
Ti 0.O0 CentrIfuge, vol % (a)
Ag +0.04
Steel -0.06 Tube. deposits: Below oil level M var
Cu -0.18 At and abo-'e oil level H carbon
M g ( b ) .. ,

Metal discoloration, deposits, Test Conditions
pitting, or etching. Al L brown

Ti No change Sample temperature, OF 428
Ag L yellow Sample volume, ml 200
Steel Brown Air rate, liter/hr 10
Cu Brown Condensate return Yes
Mg (b)

(a) Semisolid; arnlysis not possible.
(b) Specimen desroyed.

TEST NO. 329-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON MLO-62-1011 AT 428 0F

-V's, 100'F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, cs/210 0 F mg KOH/g wt%

Initial 14.73 - 3.36 002
16 hr 15 14 2.8 3.43 0.47
24 hr 15.34 4.1 3.46 0.59

k 40 ht 15.82 7.4 3.55 ' 0.84
48hr 16.04 8.9 3.58 1.22 3

Metal Specimen Data Test Cell Data

Weight change, mng/CM 2 : Al 0.00 Sludge in oil: 200-mesh filter None
ti -0.06 Centrifuge. vol % 04

Ag 0.00
Steel +0.04 Tube aeposits: Below oil level L var
Cu -1.4 At ard above oil level L & M vat
MI

Metal discoloration, deposits. Test Conditions
4i pitthig. or etching. AN No cilaige

TI L yellow Sample temperature, 3F 428
SAS L yeliow Sample volume, ml 200

Steel Blue Air rate. lUter/hr t0
Cu L etching Condensate rewrm Yes
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TEST NO 329-2. RESULTS O1' REFLUX OXIDATION-CORROSION TEST ON MLO-62-1012 AT 4280 F

Vis, I00'1 Vis Vis, Neut. No., Oil Loss,
cs/100I F Increase,% cs/210°F mg KOH/S wt %

Initial 26.86 5.33 0.37
I1 hr 30.58 13.8 5.70 1.91
24 hr 32.03 19.2 5.88 28.1
40 fhr 35.17 30.9 6.28 29.1
48 hr 37.52 39.7 6.57 37.6 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sludge in oil: 200-mesh filter Trace
Ti -0.06 Centrifuge, vol % 0.6
Ag 0.00
Steel +0.04 Tube deposits: Below oil level L vat
Cu -7.67 At and above oil level M & H va
Mg -

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L brown

ri L brown Sample temperature, oF 428
Ag L yellow Sample volume, ml 200Steel Green Air rate, liter/hr 10

Cu H etching Condensate return Yest Mg-

TFST NO. 329-3. RESULTS OF REFLUX OXIDATION-CORROSION TES- ON 0-65.44 AT 428°F

Vis, I0001. Vis Vis, Neut. No., Oil Losz;
cl/I00F Increase, 7, cs/210 0 F mg KOH/g wvt %

Initial 16.17 4.2" 0,27
16 hr 15.18 -6.1 3.90 4.35
24 hr 15.47 -4.3 3.89 12.76
40 hr 21.12 +30.6 5.09 14.76
48 hr 69,81 +332 18.53 15.89 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter Trace(a)
Ti 0,00 Centrifuge, vol % 40.0
Ag +0.08
Steel +0.06 Tube derasits: Below oil level L var
Cu -5.48 At and above oil level M & H va
Mg

Metal discoloration, deposits, Test Conditions
pitting, or etching: Al L brown

Ti Blue Sample temperature, 'F 428
Ag L brown Sample volume, ml 200
Steel Yellow Air rate. liter/hr 10
Cu H etching Conden%ate return Yes

___ _Mg

(a) Coagulated upon filtration.
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TFS1 NO. 3.10-1. RESULTS OF RI-IFLUX OXIDATION-CORRO)SION TEST ON G-10)33 AT 601101-

Vis. 100"I" Vis Vis, Neut. No., Oil Loss,
V!4/I 00"F Increaise, Cs/2ItYPF nig KOFI/g w I

Initili 351.6 1 3.02 0.03
l6 hr 475.2 35.2 14.16 0.25
24 hr 629.4 79.0 16.77 0.27
40 hr 1154 228; 22.42 0.27
481 hr 1574 348 26.30 0.40 3

Normal Flcctro-
Mciad Specimen Data Cleaning cleaning Test Cell Data

Weight change, mg/cm2 : Al +0.04 +0.04 Sludge in oil: 200-imesh filter None
Ti 0.00 0.00 Centrifuge, vol % None
Ag -0.36 -0.41
Steel +0.02 -0.06 Tube deposits: Below oil level None
Cu --0.95 -1.54 At and above oil level I. Val
Mg +0.04 -0.06 _______________

Metal discoloration, deposits, Test Conditions
Ti L Yellow Sample temperature, *F 608
AS L etching Sample volume, ml 200
Steel Black Air rate, liter/hr 10
Cu L etching Condensate return Yes
Mg No change

TEST NO. 330-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON G-1033 AT 608'1:

Vis, m00F Vis Vis, Neut. No.. Oil Loss.
csji00'F Increave, I cs/1210'F mg XOH/g "'t';

Initial 351.6 13.02 0.03
16 hr 471,5 34.1 14.69 0.29
24 hr 611.4 73.9 16.60 0.34
40 hr il100 213 2!9 0.33
481 hr 1502 327 25.65 0.34 2

Normal Electro-
Metal Specimen Data Cleaning cleaning Test Cell Data

-4 tight change, mg/cm 2  Al +00.06 +0,06 ~ Sludge in oil: 200)-mesh filter None
Ti +0.04 +0.04 Centrifuge. Vol % None
Ag +0.02 -0.08
Steel +0.02 -0.004 Tube deposits. Bvlo% oil level None
ý'u I1.24 - 1.311 At and ab)ove oil level L var
Mg +0.06 -0___________1_______

Metal discoloration, kieposits, TeSt CIvniditlons
pitting. or etching: Al L yellow

Ti Yellow-brown S'snipk- temperature, 01. 608

AS Black Samnple Volume. nil 200)
511Cl Black Air' rate, litUT/hr 10

Il . etching Condensate return Yes
_________________Mg_ 1. brown______________________
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TEST NO. 330-3. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON F-1041 AT 608OF

Vil, 100I F Vis Vis, Neut. No., ' 00 Loss,
cs/lO0c*F Increase, % cs/21OPF mog KOH/g wt%

Initial 354.5 12.88 0.00
16 hr 4756 34.2 14.75 0.35
24 hr 597.3 68.5 16.38 0.34
40 hr 1062 200 21.52 0.34
48 hr 1460 312 25.29 0.31 3

Normal "lectro.
Metal Specimen Data Cleaning cleaning Test Cell Data

Weight change, mg/cm2 : Al +0.04 +0.04 Sludge in oil: 200-mesh filter None
0.00 0.00 Centrifuge, vol % None

AS -0.36 -0.36
Steel 0.0o) -0.10 Tube deposits: Below oil level None
Cu -103 -1.60 At and above oil level L & Mvar
Mg +0.10 -0.16

Metal discoloration, deposits, Test Conditinna
pitting, or etching: Al L yellow

Ti L yellow Sample temperature, 'F 608
Ag L etching Sample volume, ml 200
Steel Black Air rate, liter/hr 10
Cu L etching Condensate return Yes
M L brown ,,,

TEST NO. 330-4. RESULTS OF REFLUX OXIDATION-CORROSION TFST ON F-1041 AT 6G8 0 F

Vis, 100*F Vis Vis. Neut. No.. Oil Loss.
cs/100*F Increase, % cs/210"F mg KOH/g wt %

Initial 354.5 - 12.88 0.00
16 ir 474.8 33.9 14.70 0.36
24 hr 626.8 76.8 16.72 0.34
40 fhr 1128 218 22.08 0.31
48 hr 1558 339 26.17 0.53 3

Normal Electso-
Metal Specimen Data Cleaning cleanizg 'Test Cell Data

Weight change, mg/cm 2 : Al +0.06 +0.06 Sludge in oil: 200-mesh filter None
Ti +0.02 +0.02 Centrifuge. vol % None
Ag -0.36 -0,47
Steel +0.04 -0.10 Tube deposits: Below oil level None
Cu -0.99 -1.54 At and above ol level L var
Mg +0.02 -0.14

Metal disLoloration, deposits, Tell Conditions
pitting, or etching- Al L yellow

Ti L yellow Sample temperature, *F 608
Ag L etching Sample volume. ml 200
Steel Black Air rate, liter/hr 10
CIu L pitting Condensate retur Yet
Mg L brown
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TIST NO. 330-5. RESL1! TS Oi,' R!,I LUX OXIDATION-(ORROSION TEST ON 0-67-1 AT 6(1801

Vi%. 100I1O Vi% Vis, Neil. No.. Oil Loss..s/I 0°F I ncrea,, '4• cs/210P°1" mig KOH/g wt ',

*li Initial .157.6 13.02 0.01S16 hr 388.3 8.6 13.45 0.20

24 hr 395.9 111.7 13.60 0.20

40hr 407,5 14.0 13.76 0.13
48 hr 411.9 15.2 13.87 0.12 3

Normal Electro-
Metal Specimen Data ('leaning cleaning Test Cell Data

Weight change, mg/cm 2 : Al +0.04 +0.04 Sludge in oil: 200-mesh filter None
Ti +0.04 +0.04 Centrifuge, vol % None
Ag -0.06 -0.10
Steel 0.00 -0.04 Tube deposits: Below oil level None
Cu -0.04 -0.37 At and above oil level L var
Mg -0.02 -0.18

Metal discoloration, deposits. Test Conditions
pitting, nr etching: Al No change

Ti L yellow Sample temperature, 'F 608
Ag No change Sample volume, ml 200
Steel Black Air rate, liter/hr 10
Cu L pitting Condensate return Yes
Mg No change

TEST NO. 330-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-1 AT 60801i

Vis. I00"F Vis Vis, Ne it. No.. Oil Loss.
cs/1000 F Increase, % cs/2 100F mi l OH/g wt '

Initial 357.6 - 13.02 0.01
16 hr 387.3 8.3 13.42 0.16
24 hi 394.6 10.3 13.56 0.10
40 hr 117.9 14.1 !3.76 0.12 4
48 hr 411.8 15.2 13.86 0.12 2

Normal Flectro-
Metal Specimen Data Cleaning cleaning Test Cell Data

Weight change. mg/cm 2 : Al +0.02 +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 0.0) Centrifuge. vol ': None
Ag -0.06 -0.06
Steel +0.04 0.00 Tube deposits: Below oil level None
Cu -0.10 -0.47 At and above oil level L var
Mg -0.02 -0.16

Metal discoloration, dposits. Test Conditions
pitting, or etching Al No change

Ti L ye!lo% Sample temperature. °F 608
Ag No chrange Sample volume. ml 200
Steel Black Air rate, liter/hr 10
(Cu L pitting Cordensate return Ycs
Mg No change
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TEST NO. 331-1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON G-1033 At 60F

Vis, 100'F Vis Vis, Neut. No., Oil Low,
cs5/I00F Increse. % cO/200o mg KOH/S wt%

Initial 351.6 - 13.02 0.03

16 hr 473.1 34.6 14.75 0.11
24 hr 601.3 71.0 16,50 0.17!
40 hr 1064 203 21.47 0.65

48 hr 1476 320 25.31 0.50 3

Normal Electro-
Metal Specimen Data Cleaning cleaning Test Cell Data

Weight change. mg/cm 2 : Al +0.04 -0.06 Sludge in oil: 200-mesh filter None
Ti -0.04 --0.08 Centrifuge, vol % None
Ag -0.28 -0.75
Steel +0.04 -0.12 TuL e deposits: Below oil level None
Cu -1.05 -1.44 At and above oil level L vu
Mg -0.02 -0.06

Metal discoloration, detosits, Test Conditions
pitting, or etching: Al No change

Ti L yellow Sample temperature, OF 608
Ag L etching Sample volume, ml 200
Steel No change Air rate, liter/hr 10
Cu L etching Condensate return Yes
Mg Gray

TEST NO. 331-2. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON G-1033 AT 60801'

Vis. IOOF Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210IF ing KOH/g wt%

initial 351.6 - 13.02 0.03
16 hr 475.8 35.3 14.77 0.07
24 hr 628.6 78.8 16.81 0.45
40 hr 195 .40 22.72 0.67
48 hr • 1699 383 27.12 0.66

Normal Electro-
Metal Spzcimen Data Cleaning cleaning Test Cell Data

Weight change, mg/cm 2 : Al +0.02 -0.06 Sludge in oil: 200-mesh filter None
Ti 40.04 0.00 Centrifuge. vol % None
Ag -0.22 -0.69
Steel +0.08 -0.08 Tube deposits: Below oil level None

SCu -!.20 -1.52 At and above oil level L var
M? +0.04 -0.18

Metal discoloration. deposits. Test Conditions
pitting, or etching: Al No change

Ti L yellow Sample temperature, OF 608
Ag L etching Sample volune. ml 200
Steel No change Air rate. liter/br 10
Cu L etching Condensate return Yes
Mg No change

"221



F

TEST NO. 331-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON F-1041 AT 600FF

Vl. 1005F'T Vis Vis, Neut. No.. Oil Loss,

cs/100F Incem, % cS/21tOF ms KOH/g wt %

3 .5 - 12.8 0.0-0
16 hr 473.6 33.6 14.72 0.11
24 hr 609.4 71.9 16.S6 0.50
40 hr 1080 205 21.86 0.48
48 hr 1545 336 25.90 0.53 3

-Normal We= -
Metal Specimen Data Cleaning cleaning Test Ceal Data

Wi.lght chane, nigman 2 : Al 0.00 -0.10 Sludge in oil- 200-mesh filter None
TI +0.02 -0.06 Centrifuge, vol % None
AS -0.18 -0.77 -

Steel +0.04 -0.12 Tube deposits: BDelow oil level None
Cu -1.18 -i.46 At and above oil level Lvar
Mg -0.04 -0.14

Metal dimoloration, depotits, Test Canltkm,
pittig, or etching: Al. No change

Ti L yellow Santqpe emperature, F 608
Ag L etching Sonple volume, ml 200
Stee No chmage Air rate, Utet/hr 10
Cu L etching Condensate meturn Yes
Mi No c__mm__

TEST NO. 3314. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON F-1041 AT 608OF

Via. IO00F Vis Vi. Neut. No., On LOU,
c100F Increase, % cs/210OF mg KOH/S wt %

Initial 354.5 - 12.88 0.00
16 hr 474.9 34.0 14.70 0.08
24 hr 612.1 72.7 16.57 0.53
401ht 1114 214 21.91 0.72
48 h 1534 333 25.85 0.75 3

Metal Sp e men Data Cleaning deanmin _ t_ __,_ _ _ _

Wefsht change mwam: A1 +0.02 -0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 0.00 Centrihfge, vol % None
As -0.32 -0OA3
Steel +0.02 -0.14 Tube deposits: Below oil lve None
Cu -1.01 -!.40 At and abov oil level L var
Mg -0.06 -0.14

MetOW dlwolortion, deposits, Teas Comindmat
pfttIqai etchIM Al Nodcmp

Ti L yalow mS ltbm pmaure, OF 608
AS L o*kshg Smp vaiume. ad 2W0
Ste No ump Air rate, ltefr/ 10
CI L dIAA Cmdmate mum Yes

ME
222



7vs

TEST NO. 331-5. RESULTS OF REFLUX OXIDATION-CORROSIONT S ON O,67-1 AT68rF

Via, O0F Vi Vis, Nowt. No 0m Low
cs/IOOPF Incrame, % cu/210*F mg KOH/5  wt %

""t 357.6- 13.02 0.0m
16 hr 390.3 9.1 13.48 0.04
24 hr 396.0 10.7 13.60 0.13
40 hr 408.4 14.2 13.79 0.12
48 hr 412.3 15.3 13.87 0!3 2

Metal Specimen Data Cleaning cleming Tat •U t

Weight change, mg/cm2 : Al -0.02 -0.04 Sludge in mol: 200-adm Aer Nome
Ti 0.00 -0.06 Cntrlfulle. vo "m
Ag +0.04 -0.26
Slel -0.02 -0.08 Tuh: deposits: Bdeow oilIdl NOie
Cu -0.20 -0.53 At mid above oll w Lmv
Ms -0.10 -0.16

Metal di•coloration, deposit,;. TsL C.!n/iimat
pitting, or etching: Al No cbhae

Ti L yellow Sampe tempem., 'F 60SAg L etching SWP•I valme, mll 200

Steel No chang Air taf, Utt1hr 10"
Cu L efcting Condensastumn YesME Nocham _ _

TEST NO. 331-6. RESULTS OF REFLUX 0X1DATION-'C)ROSION TEST ON 047-1 AT 6W8F

V41 IO0(F Vis Vik, Not. No., 08 Les.
cs/100*F lncrease,% e,/210F mau KOH/g wt%

Initial 357.6 - 13.02 0.116 hr 390.3 9.1 13.46 0.06
24 hr 395.0 10.S 13.56 0.1940 hr 408.7 14.3 13.79 0.20
48 ht 412.8 15.4 13.85 0.14 3

Metal Specimen Data Qiunhag Ted CN

Wrigt change. ms/cm2 : Al -0.02 -0.02 Slu ig la• : 2000" twe NOaW
Ti +0.0M 0.00 Canwav, vol % NoW
As +0.02 -0.24

te -"2 -0-09 Tube deoitso : 3d.. ci levd Nome
Ca -0.24 -0.45 At an abwoe olel Lv!•q -0&06 -0.10 ,,,

Metal 4itaokwadoo deposits.~ r.-m.,,,&-
pittift, or e46chi : Al NO • wJ

Ag L yedk Smiple volume 2OF "

Sles NO cap Air mNO. N hr 10
CI L e*aag; Coudemaste - is Yes
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1!SX !40. 333-1. RESULII OF REFLUfl OXIDATIO?4001RR610W TEST ON uLW.62.I1a 1 AT 464OF

VIN, 1OWV Vis viol NOiL No., 0il Lees,
es/100*F hbnxem, % eu/210%F ms XONHIgw

la~~al14.73 - 3.360A
16 he 15.35 4.2 3.45 1.13
24h 15.67SA 6.4 3.51 1.29
40hz 1638 12.6 316 2.31
481z 11.92 22.1 3.85 S.71 4
Mti %Vcim M"Te Cgtat

IW40tcp nwmg2m: Al 40.22 Sludip in adl: 200.e*, flar Tesu
Ti +0.16 CcutuAAFi,Vd S 1.0
Ag 44.20
stod 40.18 Tube dep~asts: bdow ad bve Nvw&L
ct 40.16 At ma d * oi an kvd Nowe

'¾ ~Mg -

Mfti Abdaoaom. iwsoits. Tedt Candhtann
pk&a ozeid~ag: Al Plow deposit

Ti sown Sample tmpeam.*F 464
AS Seown eposit Sa~k vatdm. ad 200
Strid slack Air eink. Stw/br I*
Cu, UK&c Coisoeayes

TEM NO. 334-1. RESUL73 OF ILEFLUX OXIDATON4CORtOS&ON TEST ON ATL-229 AT 385*F

- -. 4 -227

UP hz 14.19 2.2 3.52 041
2469 14.217 2.6 3.54 1.02

~1 40 hz 14-33 31 3.5 1.47 _ _ _ _ _ _ _ _ _ _ _I

Siod SANTub deposits 9d.. ol kvdi

ca -01 At 9 aow N id Lvv

TS 48.020'Fis 48h

Cu Lb..,.
us LIdiom *~smobbpgom. IF 65-W~ vdm. id 300

CmNdomnb noaye
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TEST NO. 334-2. RESULTS OF REFLUX OXIDATION-COKROSION TEST ON ATL430 AT 3456F

Vis, 1006F Via Vis Neot. No., Oilost,
cs/1006F f2mea.., % cs210*F nm isO1 p 1 9t %

Initial 13.62 - 3.39 0.60
16 hr 13.95 2.4 3.46 1.07
24 hr 14.07 3.3 3.47 1.30
40 hr 14.94 9.7 3.63 3.61
48 hr 17.44 28.0 4.03 9.63 2

Metal Speciaen Data Test Cell Data

Weight Chnpe, 4/CM 2 : Al -0.06 Sludge in oil: 200-mmh ifter
Ti 0.00 Centrifou, vo 2.0A -0.02
Steel .+0.02 Tube deposits: Below oil level Now
Cu -0.06 At andAbmo ofiml L war
M8 +0.04

Brdqookon Dats
Metal discloration, depodu, ,,.

""idn at• etching: ,A] L yellow Neut. no. 30 hr

Ti L yellow IO00OF Vis 40 hlr
Agl L yallow
StCel Blue Te§t Conditions

, Cu L bIown , ,
-s/MdF L yellow Sample Pragm/aturs, _F 385

Sampie volume, nd 200
-• Air rate, lWt /lhr 10

Condensate return Y"r

TEST NO. 334-3. RESULTS OF REFLUX OICIDATrIONk•-'RAOSION TEST ON ATL-831 AT 395OF

cs/1I00 16F inc re-m, % wV210•F nq KOH/$ wt %

laJ 14.52 - 3.48 0.28
16 I 15.60 7.4 3.65 0.58

124 hr 15.66 7.9 3.67 0.76
40 hr 15.86 9.2 3.70 0.94
48"hr 15.60 7.4 3,71 1.01 3

Ag
W ihs cl , mo t : AD No he lgelN Dat.ao-41 1w

T, 9040 Cesudffu•, Val %0.16

A +'0,02
s law• 011.10 T ub d,• m • : Wieow all lovil No we
Cu -0.06 At mn above o lard l vl L wa

Mimaldisoorto. deposts,iwko Ot

p k ft , o r e t * An g A] N~o c h ang e N e st. n o , 4 8 + lht

Ti L yellow I00OF via 46+1w
As L bmr,-
SUM LWu Tet Conditom
Cu L br_,_
M N do dmn sumn tsmpsatus, OF 3$

Sampe vaams. nl - 200
Air rate. lhu/h 10
Coeadansa return Ye
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TEST NO. 334-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-832 AT 385*F

Vis, 1000F Vis Vii, Neut. No., Oil Loss,
cs/ IOOOF Increase. % zI2'iVF magKOl4/g wt %

Initial 13.76 - 3.37 0.31
16 hr 14.53 5.6 3.49 05
24 hr 14.67 6.6 3.52 0.74
40 iv 14.88 8.1 3.55 0.83
48 hr 14.92 8.4 3.56 1.10 3

Metal Specimen Data Test Call Data

Weight dwsase. mx/jm2 : Al +0.02 Sludge in oil: 200-mesh filter Trace
Ti +0.04 Centrifuge, vol % 0.4
AS 0.00
Stact +0.02 Tube deposits: Below oil level None
Ca 0.00 At and above oil level Lvar
M9 +0.02

Idetl iiaonlatio, ~Breakpoint Data

pittln& or atelft: Ad No chang Neut. no. 48+ hr
Ti L yellow IOF vis 48+ hr
AS L brown
steel Mle Test ConditionsI
Cu L brown
MIS No chang Sample temperature, *F 385

Sample volume, ml 200'
AN rate, liter/hr 10
Condensate return Yes

TMS NO. 334-5. RESULT OF REFLUX OXIATION-CORROSION TEST ON 048-5 AT 385SF

via, 100PF Vi Via, Nw.No., 0ilLoss,
ws/100*1 Incras, % cs/210*F nxKOII/g wt %

-- Irnitda 14.27 - 4.01 0.20
161wt 16.79 3.2 4.06 0.42

24 Isr 16.90 3.9 4.07 0.70
401wr 16.991 4.4 4.05 0.77
49 hr 16.96 4.2 4.04 1.03 0

WuOWs chap.e asscm3 : Al -0.06 Sludge in oil: 200-mesh filter None
T 0.0Centrifuge, Vol % None

As______________-0.14_____________________

So 0.0Tube deposits: Below oil level None
Cu +0.04 At and above oil levl None

14O dboandimit depota.
PIUM&of retdift: Al No chagnp Neut.no. 48+ hr

AS L yellow

Cul Gold
Mg9 No chw~ Sauiplic tempasatuse, *F 315

Condensate return Yes
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TEST NO. 335-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-6 AT 385OF

Vis, 1006F Vis Vis, Neut. No., Oil Lm.,
cs/1006F Increase, % cs/210-F nm KOHIg wt

Initial 13.10 - 3.19 0.29
16 hr 13.88 6.0 3.32 1.14
24 br 14.13 7.9 3.36 1.39
40 hr 15.63 19.3 3.57 4.89
48 hr 17.63 34.6 3.85 9.43 4

Metal Specimen Date Test Call Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200imesh filth None
T| +0.04 Centrifuge, vol % NoweA 0.00
Steel 0.00 Tube deposits: Below oil level None

Cu -0.69 At and above oil level NoneSi g 0.04
-,• • Breakpoint Data •

Metal discoloration, deposits,
pitting, or etching: Al No change Neut. no. 26 hr

Ti L brown 100*1 vis 36 hr
Ag L yellow
Steel Blue Test Conditions
Cu L pitting
Mg No change Sample temperature, *F 385

Sample volume, mi 200
Air rate, liter1/hr 10
Condensate return Yes

TEST NO. 335-2. RESULTS OF REFLDX OXIDATION-CORROSION TEST ON ATL-833 AT 35*F

Via, 1o0o"1 Vi, via, Neat. No., Oil Loss,
cs/1006F Incieme, % cs/210*F ns KOH/g wt %

Initial 13.53 - 3.48 2.22
16 hr 13.77 1.8 3.52 3.13
24 hr 13.8B 2.6 3.54 3.55
40 hr 14.04 3.8 3.56 4.01
48 hr 14.10 4.2 3.56 4.35 3

Metal Specimen Data Test Cell Data

Weight change, mi/cm2 : Al +0.02 Sludge in oil: 200-mesh lter None
Ti 0.00 Centrffuge, vol % None
As 0.00
Steel 0.00 Tube deposits: Below oil level None
Cu -0.14 At and above oil Ileel
Mg 0.00

Breakpoint Data
Metal discoloration, deposits,

pitting, or etching: Al No chtange Neut. no. 48+ hr
Ti L brown 100F vis 48+ hr
Ag L yellow
Stel L brown Trot Conditions
Cu L brown
Mg No chang Semple temperature, F 385

Sample volume, ml 200
Airte, liter/hr 10
Condensate retaUn Yes
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